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THE MAKING AND FITTING OF 
ARTIFICIAL EYES ARE A 
SPECIALTY WITH US 


Not a Sideline! 


Experience gained through over 100 years of artificial eyemaking enables 
us to produce and fit the very finest in eyes of glass and plastic. 


* 24 hour mail order selection service for glass and plastic stock eyes. 


© Our eyemakers and technicians travel to most principal cities. 


© Our technicians are especially trained to fit artificial eyes to all 
types of motility implants. 


TROUTMAN INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is 

accomplished without the use of a pin attachment 

for direct transmission of motility, but through the 

use of a magnetic field which is created between 

the implant and the prosthesis by the use of magnets 
in both. This allows complete coverage of the implant by Tenon’s and 
the conjunctiva and still maintains positive integration. 


Description and surgical technique is available upon request. 


Color films showing surgical technique will be loaned to clinical groups 
upon request. 


100 YEARS OF ARTIFICIAL EYEMAKING 


cuicago MAGER (ELM AN IM. rose 


CLEVELAND BOSTON 
KANSAS CITY 


BUFFALO 
MINNEAPOLIS PHILADELPHIA 
NEW ORLEANS PITTSBURGH 
ST. touts WASHINGTON 
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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATEDI 


PRESENTED BY 


THE HOUSE OF VISION, INC. 


CHICAGO 
EVANSTON OAK PARK HIGHLAND PARK AURORA MUSKEGON 
MILWAUKEE MINNEAPOLIS DES MOINES MASON CITY 


THE ph FACTOR IN ISOTONIC SOLUTIONS 


In an effort to learn more about the effect of the ph factor in 
contact lens solutions, tests were made on 500 contact lens 
wearers who were unable for one reason or another to wear their 
lenses for over five hours. 


These tests were made at weekly intervals, on each eye, and with 
long leads from the ph meter so that the electrodes could be 
placed under the lids and in contact with the conjunctiva. 


These tests showed that in this particular group the ph’s varied 
from 6.8 to 7.7. 


It was empirically decided that solutions would be tried that were 
one unit higher than the patient’s determined ph, that is if the 
patient’s ph was 6.9, a solution of 7.9 was tried. The solutions 
were of the sodium chloride, sodium bicarbonate type. 


At the end of two hours’ wear, ph readings were made of the 
solutions remaining in the contact lenses. The results showed 
that the ph’s of the remaining solutions had dropped to very 
nearly the ph’s of the original readings. 


The tests revealed that when the ph dropped below the patient’s 
normal reading, smarting and discomfort occurred. 


From the information gathered from these tests, it was con- 
cluded that solutions must be so buffered as to maintain ph’s as 
high or slightly higher than the patient’s normal ph’s and that 


the proper ph factor must be coupled with the proper osmotic 
pressure. 


In next month’s Corner, we will continue discussion of the results 
of the tests. 


“IF IT'S A LENS PROBLEM, LET’S LOOK AT IT TOGETHER” 
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QI02 prescriptions originating 
in private practice during the first two 
years and nine months" indicate the 


use of the Tuohy Corneal Lens in: 


HIGH REFRACTIVE ERROR, ANTIMETROPIA AND ANISOMETROPIA, 
REGULAR AND IRREGULAR ASTIGMIA, UNILATERAL AND BILATERAL APHAKIA, 
KERATOCONUS, CORNEAL TRANSPLANT AND CASES OF VOCATIONAL NEED 
* As of March 1951 


610 S. Broadway, Los Angeles 14 
SOLEX LABORATORIES, INC. /5 Ny. Wabash Avenue, Chicago 2 


270 Park Avenue, New York 17 


Technical service on the Tuohy Corneal Lens is available on your prescription at these Ophthalmic Dispensers 


Houston, cont. 


Columbus 


WEST VIRGINIA 


Oklahoma City te 

Rawlings Opticianry 
Huntington 

Ross-Burks Optical Co. 
Parkersburg 

ca! 
Rawlings Opticians, Inc. 


San Francisco 
Co WISCONSIN 
idson Doris E. Wagner Milwaukee 


Reno 
Chas. Mcinnis, Disp. Opt. Pacific Optical Co., Lid. 
CANADA 
Edmonton 
Toric Optical Co. 

New York City 4 Vancouver 
American Contact Lens Hale Optical Co., Ltd. 
Clairmont-Nichols, Inc. Deitz Prescription Optical Co., Ltd. 
Contact Lens Service, Inc. Winnipeg 
Courmettes & Gaul Opt., Inc. Barbour Ramsay-Matthews, Ltd. 

THE CORNEAL LENS IS PROTECTED BY U.S. PATENT 2,510,438 
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ARIZONA Chicago, cont. New York, cont. 
Phoenix Contacts, inc. Mellye Karp-Ann Gleason Optical Prescription Co. 
‘ Spratt Optical Co., Inc. The House of Vision Kobley & Stern, Inc. Texas Eye Service ‘bake 3 
CALIFORNIA 1OWA Zimmet's Opticians UTAH _ 
Fresno Des Moines Brooklyn Salt Lake City 
3 Levis H. Nicolaus The House of Vision A. M, Shutt, Inc. The Optical Shop Sieg A 
3 Long Beach LOUISIANA Syracuse WASHINGTON ah 
x Medical Opticians New Orleans Warren Optical Co. Aberdeen Bie Cb 
Optical Dispensers Dixie Optical Disp., Inc. OHIO Aberdeen Optical Co. eae 
5 Los Angeles MARYLAND Akron Everett She 
" \ Ted Keiser Baltimore Snodgrass Opticians Prescription Optical Co. an 
Heimann & Jones Bowen & King, Inc. Cincineati Seattle 
® Spratt Optical Co., Wise & Volker, Inc. lecteshempersTheme Columbian Optical Co. 2 
: Oakland MASSACHUSETTS Tacoma 
Franklin Optical Co. Co. Fritz Jordon Laboratories 
Ay, Pasadena Montgomery Frost Co. ies 
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Parsons Laboratories, Inc. The House of Optics Pittsburgh utler Optical Co., Inc. 
; Sen Tose Oscar P. Matous Herslof Associated Opticians 
Pace Optical Co. Homer J. Sabish The 
Santa Ana Midwest Ophthalmic Lab. Date Honolulu 
Hutchens Optical Co. NEVADA Stephen A. Svans Island Optical Co. 
DISTRICT OF COLUMBIA 
Hill & Duvall 
FLORIDA 
sams 
W. E. Johnston, Opticians fas 
ILLINOIS 
Austin Belgard Ine. 
Contact Lens Service, Inc. 


Springtime... 
Nuntime... 
Any Time... 


AO 


CALOBAR 


For those who work or play in bright sunlight, 
AO Rx Calobar offers the dual benefit of prescribed 
correction and controlled absorptive protection 
from solar glare and invisible radiations. 

Calobar absorbs almost all ultraviolet light and 
a high percentage of infrared. Sufficient visible 
light is transmitted for proper vision. Minimum 
color distortion is accomplished through accurately 
balanced transmission curves. 

Calobar, in three shades: B (light) ; C (medium) ; 
and D (dark), is available through your AO Rx 
Service in Ful-Vue, Tillyer D, and Kryptok Bifo- 
cals, plus a complete range of single vision. 


AO Rx Calobar D Uniform Density Lenses 

Uniform in color, edge-to-edge. Available 
through your AO Rx Branch Laboratory in all 
single vision; on special order for all fused bifocals. 
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A New Ocular Coagulator 


By H. ROMMEL HILDRETH, M_.D., 
St. Louis, Mo. 


A self contained coagulator, battery operated, completely sealed, which will 
control hemorrhage by coagulating blood vessels. It will not cauterize and 
destroy the tissues. Especially valuable in glaucoma surgery and in cataract 
surgery if there is troublesome oozing. Other uses would include the treatment 
of any lesion requiring superficial coagulation without damaging cauterization. 


Complete with 2 tips | tinea . . . $14.50 


Our new Eye Instrument Catalog 
sent upon request. 


Stor; Instrument Company + 4570 Audubon Ave. + $t. Louis, Mo. 


A New Improved Solutionless Contact Lens 


A. Needs No Solution Other Than 
Patient’s Own Tears. 


B. Custom Made To Fit The Individ- 
ual Eye. 


C. Natural In Appearance. 


WRITE FOR “LACRILENS” ® BROCHURE 


G 
72C. 
49 EAST 5ist STREET * NEW YORK, 22, N. Y. 
Manufacturers of all types of Contact Lenses 


BRANCHES IN 
PHILADELPHIA MONTREAL LONDON & 4 ® 
JOHANNESBURG SHANGHAI — 
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The discomfort and uncertainty that often goes with 
the “first pair of bifocals” can be nearly eliminated by 
prescribing Orthogon Panoptiks. For Panoptik is the 


design which avoids displacement of image, so is 


“easy to get used to.” And its segment shape is designed 
to conform to eye movements. For natural vision with 
comfort, prescribe Bausch & Lomb Orthogon Panoptik. 
In Soft-Lite, too F 
/ 


/ 


PANOPTIK / 
is the bifocal lens which provides 
the widest possible reading area 

with least encroachment 
on distance vision 
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...ét's complete...convenient...compact... and new! 


V.M. & CO. EYE OPERATING— 
INSTRUMENT CASE 


Just What You've 
Been Looking For! 


Sturdy ... black leatherette 
covered ... size 12%" x7%” 
x 2%” ... Opens flat... 


Washable lining . . . Inner 
snap-fastened cover ..... . 
Looped pad for scissors, etc. 
. Snap-latch. Equipped with new VM&CO stainless 
forceps and knife racks which hold 
instruments securely for sterilizing, 
storage, carrying . . . and 13 plastic 

Less instruments, $37.50 boxes for sharp instruments. 


a and Company 330 S. Honore St., Chicago 12, Illinois 


IMMEDIATE DELIVERY! 


NEW EQUIPMENT 


A. O. Deluxe Refracting Unit with Phoroptor-Mahogany A. O. Stereo-Orthoptor 
. O. Phorometers on Stand or Chair Bracket 


A. ©. Projecto Charts A. O. Lensometers 
TABLE & FLOOR MODELS A. O. Giantscope 
B. & L. Deluxe Unit with Greens Refractor-lvory Plastic & Glass Prisms B. & L. 
Adjustable Tables—on Casters B. & L. New Acuity Projector 
B. & L. Morton Ophthalmoscope Tangent Field Equipment 
B. & L. Poser and Universal Slit Lamps B. & L. Vertometer 
B. & L. Keratometer B. & L. Ortholite 


DEPTH PERCEPTION APPARATUS 
Castroviejo Retinal Detachment Unit Perimeter A. O. & B. & L. 


A. O. & B. & L. Test Lens Sets Copeland Streak Retinoscopes 
Trial Frame Red Glass Holmgren’s Color Test 1370 
Maddox Rod Risley Rotary Prisms 


PROMPT DELIVERY ON ALL 
OPHTHALMOLOGICAL EQUIPMENT e FURNITURE e INSTRUMENTS 


(WELCH ALLYN 
351 Second Ave., New York 10, N. Y. GRamercy 5-0585 
WE EXPORT TO ALL eames a OF THE WORLD 
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INQUIRIES AND ORDERS INVITED BY 


SODIUM 
SULFACETIMIDE 
OLUTION 30% 


(Sodium Sutamyn®) 


for treatment of acute and 
ehronie eye infections 


Soptum SuLFACcEeTIMIDE SoLuTION 30% is effective 
against all common eye pathogens, exceeding in 
bacteriostatic effectiveness any other sulfonamide 
for o ic use. 


for prevention of eye infections 


Instillation of Soptum SuLracetimipe’ SOLUTION 
30% following trauma to the cornea or removal of 
an embedded foreign body can prevent infection in 
practically every instance. 


THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-im- 
anemic and eviscero-enucleations is described by Dr. 
orman Cutler in the February, 1949 issue of the American 
Journal of Ophthalmology in which he mentions the objec- 
tives to be strived for in an ideal implant and prosthesis. 
Hamblin’s model illustrated herewith is made entirely 
of Tantalum (a completely inert metal) thereby over- 
coming the many disadvantages of one made wholly or partly of Plastic. The total weight 
is 4.3 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm, in diameter 
and 15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and 
1 mm. deep, which makes the anterior-posterior length 16.5 mm. The implant is made 
purposely this size to replace the amount of volume necessarily lost in the removal of the 
globe and to provide the normal centre of rotation for the prosthesis. 


The anterior convex surface of the implant is covered with a fine mesh of tantalum 


wire behind which is a space sufficient to per- 
des THEODORE HAMBLIN Ltd. 


mit the easy passage of curved suture nee 
DISPENSING OPTICIANS 


The adoption of the mesh is the chief feature 
of the new implant, and the enlarged picture 
MAKERS OF OPHTHALMIC INSTRUMENTS 
15. WIGMORE STREET 
LONDON, W.1!1. ENGLAND. 


Exact size 


shows the formation of this mesh, which not 
-—. offers a larger area for fixation of tissue 
to the implant but also makes for simplicity 
in the operation of suturing and more cer- 


Price $26.60 


tainty in the fixation. 


Remember that name—whenever 
a lens that’s fully corrected for 
marginal astigmatism is indicated. 
If you specify WIDESITE Lenses, 
you get ALWAYS and ONLY First 
Quality. On white and Tonetex— 
from Independent Laboratories. 


WIDESITE 


SHURON OPTICAL COMPANY INC., GENEVA. N. Y. 


: Enlarged to show mesh ae 
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in White and Tonetex 
EST. IN 1964 


IT’S MORE THAN A FRAME—IT’S AN EVENT 


THE 
FRAME 


An instant success 
... the distinctively 

styled Picturesque frame 4] 

is the new, face-favoring fashion ; a 
in eyewear. Shown above is the Golden | | 1B 

Picturesque with subtle golden trim. Colors: Flesh, 28 1B 

Blond, Demi, Black, Pearl Pink, Pearl Blue. 


ZYLO WARE 
CORP. 


11-15 47th AVE. LONG ISLAND CITY 1, N. Y. 
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EYE KNIVES a 
With Beaver Replaceable Blades 
Insure Absolute Uniformity * 

never vary in thickness, shape or effi- Ve 
ciency. And, like all other Beaver Blades, 
Knives have com- they are completely interchangeable — t 
pletely inter- every blade fits every handle. They seat AE 
os gga solid securely — will not weave in an incision. r 
Individually packaged in window-type an 
boxes, they are easy to stock and select. Gs 
Made and guaranteed by a : 
Rudolph Beaver Co., Waltham 54, Mass. of - 


HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included. 
with conversion table. 


Descriptive leaflet sent on request. 
Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 
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Ask your dealer 
or write direct. 
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Titmus Velvet Lite Lenses absorb the ultra-violet and 
are made in Corrected Curves for maximum visual 
comfort. Shades A and B have high useful light trans- 
mission for general wear and blend with the com- 
plexion, enhancing personal appearance. 


e ALSO AVAILABLE IN PERFEX 6.00 BASE e 


1. Ultra-violet PROTECTION 
2. High Useful TRANSMISSION 

3. Blending Cosmetic APPEARANCE 
4. Accurate CORRECTED CURVES 


CONTRA GLARE 


Absorbs the ultra-violet and infra-red, 
reduces visible radiations and glare. A and 
B protect from average sunlight and other 
moderate sources of ultra-violet and infra- 
red. C for strong radiation, D only for 
most intense radiation. 


IN CORRECTED CURVE AND PERFEX 6.00 BASE 


* 


Titmus Optical Co., Inc. 
PETERSBURG, VIRGINIA 


UNIFORM DENSITY 


Absorbs ultra-violet and infra-red, retains 
color balance. Recommended for correc- 
tions above +3.00 D. and below —3.00 D. 
Fusing of white crown glass to sun glass 
component provides uniform density. Can . 
be finished A, B, C or D. 


IN ROUGH BLANKS ONLY 
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PLASTIC 


ARTIFICIAL EYES 
Individually Created 


Davip A. GROSSBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLDG. 


For a Better Understanding of 
| Nervous and Mental Diseases 


. M. A. Archives of NEUROLOGY and 
PSYCHIATRY gives practical assistance 
to those readers who would keep well 
informed about the rapid progress in 
these fields. It presents original articles, 


number of brief digests from current 
medical literature which present signifi- 
cant findings of eminent neurologists and 
psychiatrists throughout the world. Well 


illustrated. Issued monthly. Averages 
about 2730 pages annually. Price, $12.00 
a year. Canada, $12.40. Foreign, $13.50. 


535 N. Dearborn St., Chicago 10 


clinical notes, special articles, societ 
transactions and book reviews and boo 
notices. Each issue includes a large 


AMERICAN MEDICAL ASSOCIATION 


The New and IMPROVED 


BALMORE DIOPTROMETER 


Measures Prisms to 5A 


Determines Power without 
Aligning Axis 


Axis Determinant Infallible 
iopters Uses Standard Bulbs 
Complete with Axis Marker and Carrying Case 
IMMEDIATE DELIVERY 


Price Complete $4. 2500 


KINGS OPTICAL COMPANY 


NEVINS 8-9166, 152 FLATBUSH AVE., BROOKLYN 17, N. Y. 


Made on Zeiss Principle 
Determines Power to 
+ or — 20 D 
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SURGICAL INSTRUMENTS CO., 


520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


IMPROVED PHANTOM FACE 
Redesigned by: Dr. Herbert M. Katzin, New York City 


This face has been redesigned for the use of animal 
eyes in practise surgery. Both right and left eyes are 
equipped with a spring clamp by means of which 
the globe can be located in the orbits in a natural 
position. The face itself is cast aluminum and the 
base is of heavy cast iron with a black japan finish 
to resist corrosion. ‘They are connected with a 
double-jointed plated support which permits both 
height and angle to be adjusted to simulate any con- 
dition and the apparatus is sufficiently sturdy to 
avoid vibration or tipping. The face is hinged so 


that the eyes may be adjusted freely before the face is clamped into position. There are 
no projections or rough surfaces to interfere with the use of covers or sutures. 


Cat. 


No. B481 0 — Price $28.50 


An effective instrument preservative for storage, sterilization and cleaning 
of surgical instruments, AC-10 (Surgical) assures complete sterility of the 
blade with prevention against corrosion. When used with soda, AC-10 makes 
it possible to boil sharp — almost indefinitely without any roughening 


of the edges by corrosion. 


e blades remain completely sterile and sharp. 


AC-10 can be wiped from the blades if necessary, with sterile gauze or 
cotton, but it has been found that its presence on the blades has no dele- 
terious effects. It is itself biologically inactive and does not leave a deposit 
on the cut edges of the wound. Four oz. bottle $1.35 


Eight oz. bottle $2.50 
One Gallon $19.50 


Announcing Our Appointment as Agent for 


KEELER OPTICAL PRODUCTS, LTD. of London, England 
Makers of Fine Ophthalmoscopes that fulfill all requirements for fundus examination. 


Write for Particulars! 
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IN CASES OF 
SUBNORMAL VISION 
SPECTACLES 
Spectel telescopic spectacles, w! 
enlarge the retinal images. These im- 


ages are perceived by a correspond- 
ingly larger number of retinal elements. 


snaps over one lens. 


Fitting procedure is also simple. No 
elaborate equipment is needed. Details 


THE BEST IS NONE T00 GOOD 


; When precious human vision is at stake no effort should be 

; i spared to succor it. You know that and so do we. Your 
QUALITY SERVI! £ reputation is built on the impeccable integrity and proficiency 
: ; of your professional services. Our reputation is built on 
Technical skills and the precise and skillful interpretation of every prescription 
entrusted to us. Thirty-one years of successful operation 
have given us the know-how to guarantee you expert, meticu- 
lous workmanship . . . to assure your patients the very 
best of eye-wear to sustain their priceless vision. And you 
can bank on it without reservation that only the finest of 
materials—the known and trusted brands—are used, to the end 
that your reputation and your patients’ visual comfort and satis- 

faction may never be in jeopardy. 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Bloomington, III. 


services that will 
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appearance 

; With telescopic spectacles many pa- For close work, a reading addition seve 
tients previously classed as blind can 

get about unassisted. spectacles 
simple. Two telescopic lenses—with of Spectel telescopic spectacles, trial eadhaenananad ae 

tiny correction lenses, if necessary— sets, and examination procedure are of optical igh 
3 Po mounted in a conventional frame. given in Bulletin 302. quality. io wae 
KOLLMO 
2 Franklin in Canada by 
Brooklyn 11, New York CORPORATION imperial Optical Company. 
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Stereoscopic Cards For Trial Frame 


by GUIBOR The Lenscorometer 
originated by Austin Belgard 


suring vertex dis- 
tance of trial lens, 
patient’s glasses, and 
sample glasses 


Use of Lenscorometer in all cases of 


Can be used with the Stereocampimeter, Synopto- aphakia, + of 
scope, Rotoscope and similar instruments; also with diopters or more—a necessity to insure 
regular stereoscope. For adults and children. true translation of prescription. 


Set $4.75 Each $11.75 


PHORO-LENSCOROMETER $12.75—Used with Green Refractor 


SIMPLIFIED ASTIGMOMETER 


( 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


EACH $9.75 


(Actual size 134%" = 14”) 


OPHTHALMIC 
Sita OPTICIANS 


WHOLESALE B_SERVICE 


9th Floor 
109 N. Wabash, at Washington — (Formerly Belgard, Inc.) | Chicago STate 2-5362 


7 

_ 

| 

ry 

og 

re 

; 

: 

A 

N 

\ O 


STYLED BY VICTORY w capture the gay and sophisticated 
continental spirit. Wherever high fashion reigns ...in the Waldorf or °21 .. . 
Paree Classic is part of the scene. With 1/\9 12k gold-filled ornamentation 
j . +. in glamorous Metallic Tones @nd standard Victory colors. 
i Also available without trim. 
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CLASSIC 


4 OPTICAL 
MANUFACTURING COMPANY 
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HE A. M. A. Arcuives oF OPHTHALMOLOGY is published by the American Medical 

Association to continue the Archives of Ophthalmology, founded by Herman Knapp in 

1869, and to provide American ophthalmologists with a publication devoted not only to 
original contributions in the field of ophthalmology but to a survey of the ophthalmologic 
literature and a review of the transactions of ophthalmologic societies. 

Communications regarding subscriptions, reprints, etc., should be addressed, A. M. A. 
Arcuives or OPHTHALMOLOGY, American Medical Association, 535 North Dearborn Street, 
Chicago 10. 

Manuscripts for publication, books for review and correspondence relating to the editorial 
management should be sent to Dr. Francis Heed Adler, Chief Editor, 313 South Seventeenth 
Street, Philadelphia 3. 

Articles are accepted for publication on condition that they are contributed solely to the 
A. M. A. Arcuives or OPHTHALMOLOGY. anuscripts must be typewritten, preferably double 
spaced, and the original copy should be submitted. Zinc etchings and halftones will be supplied 
by the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 

Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarterly Cumulative Index Medicus, published by 
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Editorials 


THE ATLANTIC CITY MEETINGS 


HE RECENT Atlantic City meetings were noteworthy in at least one im- 

portant respect. The Association for Research in Ophthalmology and the 
Section on Ophthalmology of the American Medical Association coordinated their 
programs so as to meet in the same hall in successive sessions. The first day and a 
half was devoted to the former and then an equal time to the latter, thus marking a 
happy and proper union of laboratory and clinical sciences. 

The Research Association program was started off with a report on the effect 
of contact glasses on flow of fluid in the aqueous veins, by K. W. Ascher (Cin- 
cinnati). Increase in blood, stagnation of the fluid, and reversal of movement were 
noted in the vessels, and it was suggested that these contributed to the undesirable 
side-effects of wearing contact glasses. Then followed an interesting and somewhat 
surprising report by Gordon S. Christiansen and P. J. Leinfelder (Iowa City) on 
supravital lens respiration, noting that the oxygen uptake was thermostabile and, by 
inference, therefore nonenzymatic. Evidence for transconjunctival movement of 
aqueous humor through trephine blebs was advanced by Peter C. Kronfeld (Chicago) 
by an ingenious method in which ascorbic-acid measurements were made on fluid 
films soaked up on filter paper from various surface areas of the eye; the fluid 
overlying cystic trephine blebs had an extraordinarily high ascorbic-acid content, 
thought to be compatible with its origin from aqueous humor, which is known to 
have a high ascorbic-acid content. The duration of miosis produced by various 
anticholinesterase agents was reported by Jay G. Linn and Raymond C. Tomarelli 
(Pittsburgh) in rabbits and man. A study of electroencephalography was reported 
by M. L. Stillerman, E. L. Gibbs, and M. Perlstein (Chicago), who noted a con- 
siderably higher percentage of abnormal records in children with strabismus than 
in those without strabismus, indicating changes in the occipital area. The perennial 
question of retrolental fibroplasia had its place on the program with a report by 
Franklin P. Bousquet and W. E. Laupus (New York) to the effect that the platelet 
count and prothrombin time were normal in these premature infants. A study of 
cataract formation in rats induced by alloxan diabetes was reported by John W. 
Patterson (Cleveland) ; the blood sugar level was found to be critical, with cataracts 
occurring when the tubular absorption mechanism of the kidney became saturated. 

Of considerable bacteriologic interest were the papers of Seymour P. Halbert 
and Lois Swick (New York) reporting antibiotic properties of some staphylococci 
found in the conjunctiva for other staphylococci, and also the papers of J. V. M. 
Ross (Berwick, Pa.) and R. L. Wiggins (New York), the former reporting failure 
and the latter reporting success in the treatment of experimental pyocyaneus infection 
with polymyxin B. The apparent discrepancy may well be accounted for by such 
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variables as severity of infection, strain of organism, and difference in the polymyxin, 
and serves to illustrate the unreliability of any generalization. 

Corticotrophin (ACTH) was found by Glenn O. Dayton Jr. (Buffalo) to have 
no effect on the experimental production of thyrotropic exophthalmos. An esoteric 
paper by Gordon L. Walls (Berkeley, Calif.) on the lateral geniculate body showed 
that the laminated structure could not be determined by the requirements of color 
vision. In a paper by A. M. Potts, L. V. Johnson, and Doris Goodman (Cleveland) 
strong evidence was adduced from in vitro studies to show that methyl-alcohol 
toxicity depended on formaldehyde inhibition of retinal metabolic processes. In a 
paper by A. P. Gilger, A. M. Potts, and L. V. Johnson (Cleveland) antabuse® and 
ethyl alcohol were found to enhance the toxicity of methyl alcohol. Studies based 
on the electroretinogram were reported by W. K. Noell (Randolph Field, Texas), 
showing the time periods in the transmission of the visual impulse and the effect of 
certain poisons. A histologic study of retinal ischemia, induced by interruption of 
the blood supply and by raising the intraocular pressure, was reported by C. G. 
Smith and C. D. Baird (Toronto, Canada) ; irreversible changes were produced by 
20 min. of ischemia, with most marked effects on the bipolar cells. 

An informal dinner, presided over by the chairman of the Association for Re- 
search in Ophthalmology. Kenneth C. Swan, was held on the second evening of the 
sessions. At this time an award for the best paper of the 1950 session was made to 
John E. Harris and Leta B. Gehrsitz for their report entitled “The Aqueous: Plasma 
Steady-State Ratios: Their Variations and Significance,” and the Proctor Medal 
was awarded to Ludwig von Sallmann. In a gracious reply of acceptance, Dr. von 
Sallmann gave an interesting account of his ophthalmological experiences in Vienna 
and New York. 

The program of the Section on Ophthalmology was launched with the address of 
the chairman, Robert J. Masters (Indianapolis), reviewing past and present advances 
in ophthalmology. Then followed what seemed to many of us to be a most notable 
paper, by W. Morton Grant (Boston), describing the use of tonography in the study 
of glaucoma. The facility of outflow was found to be continuously decreased with 
the deep-angle type, while only intermittently decreased with the shallow-angle type 
of glaucoma. A mass screening for glaucoma was reported by Solomon S. Brav and 
H. Peter Kirber~(Philadelphia) with the discovery of glaucoma in approximately 
2% of those surveyed. 

The clinical and histologic findings in two cases of rheumatoid nodules of the 
sclera were reported by Everett L. Goar and Louis S. Smith (Houston, Texas). 
From his extensive experience with trachoma, Arthur A. Siniscal (Rolla, Mo.) was. 
able to report on his results with various antibiotics ; sulfonamides were found to be 
the most efficacious. A beautifully illustrated talk on peripheral retinal detachments. 
was presented by Charles L. Schepens (Boston). A study of the vitreous by electron 
microscopy was reported by Antonio Grignolo (Parma, Italy), revealing the pres- 
ence of collagenous fibers, as well as nonspecific fibers, in the makeup of the vitreous. 

Removal of cataracts through a lateral incision to avoid a filtering bleb was. 
described by Alston Callahan (Birmingham, Ala.). The use of ACTH and cortisone 
was described in various surgical procedures by Harvey E. Thorpe (Pittsburgh) 
and in treatment of retrolental fibroplasia by Algernon B. Reese, Frederick C. Blodi, 
William A. Silverman, and John C. Locke (New York). A review of work on 
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occlusion of the central retinal vein was reported by Irwin T. Mancall (Boston), 
activating the diverse opinions as to the thrombotic or proliferative basis for the 
occlusion. The results of anticoagulant therapy of venous occlusion were reported 
by Ivan F. Duff, Harold F. Falls, and James W. Linman (Ann Arbor, Mich.). 

The importance of correcting the vertical component in cases of strabismus was 
emphasized by Walter H. Fink (Minneapolis) in the interests of binocular vision. 
An inflammation that was typically sympathetic ophthalmia by clinical signs was 
reported by George M. Haik, Wood Lyda, and Richey L. Waugh Jr. (New 
Orleans) to have been a nonspecific or phacoanaphylactic endophthalmitis by histo- 
logic criteria; it was suggested that the diagnosis of sympathetic ophthalmia may 
often be in error. 

The meetings occupied three full days. That the subjects were of general ophthal- 
mological interest is obvious from the titles. The discussions were informal and 
lively. The caliber of the papers would undoubtedly be rated differently by various 
observers, but it should be borne in mind that most of the studies were done by 
busy practitioners, who had in many cases burned the candle at both ends to make 
the observations and record them on paper. The chief criticism, perhaps, of the 
meetings was the little time that was available to spend at the exhibits. 


Davin G. Cocan, M.D. 
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CYTOLOGICAL AND BACTERIOLOGICAL STUDIES OF THE 
AQUEOUS HUMOR IN UVEITIS 


LUDWIG VON SALLMANN, M.D. 
JOHN C. LOCKE, M.D. 
AND 


BEATRICE D. LOCKE, M.A. 
NEW YORK 


N THE last ten years, Amsler, Verrey, and co-workers ' have reported repeatedly 

on the cytology, bacteriology, and chemistry of the aqueous humor of patients 
with uveitis. By means of improved methods of puncturing the anterior chamber 
and of augmenting the yield of cellular material in the withdrawn samples of 
aqueous humor by centrifugation, these investigators have been able to revise the 
conclusions drawn from earlier studies ? of a similar nature which had been carried 
out on a much smaller scale. One of their results has great practical implications, 
i. e., the finding of a relatively high incidence of phagocytosis of both bacilli and 
cocci by cells in the anterior chambers of patients with uveitis, an observation in 
striking contrast to the only rarely positive results achieved by routine culturing 
procedures. This observation, if confirmed, would modify dramatically the present 
concept of the pathogenesis of many inflammatory processes involving the uveal 
-tract for which toxic or specific allergic and nonspecific hyperergic mechanisms are 


This study was supported by the Knapp Memorial Foundation. 

From the Department of Ophthalmology, Columbia University College of Physicians and 
Surgeons. 

1. (a) Amsler, M., and Verrey, F.: De lutilité pratique de la ponction de la chambre 
antérieure, Ophthalmologica 105:144-150, 1943. (b) Verrey, F.: Un dispositif pour la centrifu- 
gation capillaire, ibid. 105: 151-155, 1943; (c) Etude des éléments figurés de I’humeur aqueuse 
pathologique, Thesis, Lausanne, Libraire médicale, F. Roth & Cie, 1945; (d) Signification 
pratique de la phagocytose intraoculaire, Ophthalmologica 111:222-228, 1946. (e) Oger, O.: 
Beitrag zur Frage der diagnostischen Vorderkammerpunktion, Inaugural-Dissertation, Universi- 
tats-Augenklinik, Zurich, L. Hilty, 1946. (f) Amsler, M.; Verrey, F., and Huber, A.: Zur Phy- 
siopathologie einer Gewebefliissigkeit, Schweiz. med. Wchnschr. 77: 1321-1341, 1947. (g) Verrey, 
F.: Bactériologie de I’humeur aqueuse, Bull. et mém. Soc. franc. ophth. 58:256, 1940; ibid. 
59:265, 1946. (h) Verry, F., and Dufour, R.: Quelques aspects cytologiques de I’humeur aqueuse 
dans les uvéites, Ophthalmologica 107:98-102, 1944. (i) Verrey, F.: Uvéite antérieure aigué a 
staphylocoques dorés, ibid. 118:461-468, 1949. (j) Bohringer, H. R., and Verrey, F.: Prognos- 
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2. (a) Briickner, A.: Cytologische Studien am menschlichen Auge, von Grafes Arch. 
Ophth. 100:179-327, 1919. (b) Gilbert, W., and Plaut, F.: Uber Kammer wasseruntersuchung, 
Arch. Augenh. 90:1-28, 1921. Wolf, H.: Zur Morphologie des Kammerwassers, ibid. 90:29-42, 
1921. 


| 
4 
| 
J 
é 
i 
4 


von SALLMANN ET. AL—AQUEOUS HUMOR IN UVEITIS 5 


held responsible. Moreover, the possibility of identifying invading organisms in 
such diseases, even if only by their morphological characteristics, would put the 
therapeutic use of antibiotics or sulfonamides on a sounder basis. 


It was felt in this laboratory that the bacteriological methods employed by the 
Swiss workers required further elaboration in order to provide for a fair comparison 
of the results of the cytological and the bacteriological examinations. In the present 
study, therefore, the emphasis was placed on culturing procedures with enriched 
mediums and on the use of the cytological technique developed by Amsler and 
Verrey. Virus studies, determinations of protein content, and cell counts on the 
aqueous humor were omitted in order to conserve material for these primary 
purposes. 

Although our investigations dealt mainly with the examination of the aqueous 
humor from human eyes with uveitis, a limited laboratory approach on animals was 
pursued for the purpose of studying under favorable experimental conditions the 
following aspects of the problem: (1) the morphology of the cells lining the 
chambers of the anterior segment of the normal eye, (2) the changes occurring in 
these cells when they were suspended in the aqueous humor for various periods of | 
time, and (3) the participation of these cell elements in the early stages of the | 
defense mechanism in acute exogenous infections. 


MATERIALS AND METHODS 


Technique of Examining Rabbit Eyes (40 experiments).—In one series of experiments, 
corneal endothelial cells and cells from the surface of the iris and ciliary processes from freshly 
dissected rabbit eyes were scraped off with a platinum spatula, spread on slides, dried, fixed, 
and stained with Giemsa solution or according to the May-Griinwald or the Gram techniques. 
In another series the scrapings were suspended in a few drops of aqueous humor on coverglasses, 
which were then tightly air-sealed to hollow slides and incubated at 37 C. for from three to 
72 hr. In a third series, 0.02 cc. of blood-broth cultures of Staphylococcus aureus (three 
strains), Staphylococcus albus, or Diplococcus pneumoniae (types 3 and 7), in dilutions of 
10,-1 10,-2 and 10,-* were introduced into the anterior chamber through a 30-gauge needle. At 
intervals of from three to 48 hr. after injection, samples of aqueous humor from these inocu- 
lated eyes were aspirated and prepared for cytological study according to the technique of the 
Swiss workers, which will be described in the next paragraph. The eyes were dissected to 
permit removal of the lining epitheliums for cytological examination, and in a few instances the 
globes were fixed in Zenker’s solution, embedded in pyroxylin, sectioned, and stained according 
to the Weigert-Gram technique. Efforts to liberate in vitro phagocytosed micro-organisms 
from leukocytes of guinea pigs by osmotic forces and to increase the viability of these bacteria 
have not yet produced useful results and will not be discussed. 

Technique of Examining Aqueous Humor from Human Eyes with Uveitis—In general, the 
technique described by Amsler and Verrey was closely followed: After surface anesthesia had 
been induced by instillation of a 4% solution of cocaine hydrochloride and a 1: 1,000 solution of 
epinephrine hydrochloride, a 2% solution of cocaine hydrochloride was injected subconjunc- 
tivally around the limbus. When tHe eyes were severely inflamed and tender, a retrobulbar 
injection of 1.5 cc. of a 2% solution of procaine hydrochloride was also made. A small area of 
corneal epithelium was then abraded with a curette knife 1 to 2 mm. inside the limbus in the 
sector where the puncture was to be made. The denuded portion was touched with a 4% solution 
of iodine. Through the area of the cornea thus prepared, the lancet of an Amsler trocar mounted 
on a tuberculin syringe was introduced into the anterior chamber, and most of the content of 
the anterior chamber (0.2 to 0.3 cc.) was slowly aspirated. After the withdrawal of the trocar, 
penicillin ointment was instilled in the conjunctival sac and a loose dressing applied for 24 hr. 
The procedure was carried out occasionally on ambulatory patients, but most of the subjects had 
been admitted to the Institute of Ophthalmology. A total of 103 diagnostic aqueous punctures 
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were performed on 88 patients over a period of about two years. The punctures were repeated 
when the process improved, with or without specific therapy, in an effort to correlate the 
therapeutic result with the cytological picture. 

About one-half the material obtained from the eye was transferred directly to a capillary 
centrifuge tube. If previous clinical examination with the slit lamp suggested a high content 
of protein in the aqueous humor, a drop of sterile isotonic (3.6%) solution of sodium citrate 
was first placed in the tube. The construction of the tube presented the only major modification 
of Verrey’s technique. Instead of using a coverslip to collect the centrifuged material, we fitted 
the thick-walled capillary tube, of 2.25-mm. inner diameter, with ground-glass stoppers on both 
ends. The stopper of the upper end had a fine bore, and the stopper of the lower end, which 
could be wired to the shank, had a shallow depression on its inner surface. 

After the fluid had been transferred to the tube, it was centrifuged at 1,500 revolutions per 
minute for 10 min. and the supernatant removed by means of a capillary pipette. The stopper 
on the lower end was carefully unhinged and the cellular material transported cautiously from 
the groove in the stopper to chemically clean slides, upon which it was spread without being 
subjected to any pressure. The smears were dried immediately in a current of warm air and 
fixed in absolute methyl alcohol. One slide was stained in Giemsa solution (1 drop of dye per 
2 cc. of distilled water; staining time, one hour; temperature 37 C.). When the presence ef 
micro-organisms was suspected in the preparation, a second slide was prepared with the Gram 
stain. If sufficient material was available, additional slides were stained by the Giemsa method. 


Taste 1.—Culture Mediums and the Number of Times Each Was Used 


Thioglycollate broth ... 


broth . 
Sabouraud’s agar 
Sabouraud’s 


Chorioallantoie membrance of chick embryo 


The Papanicolaou stain was used in the preparations from one patient with a lesion of the iris 
suggesting a tumor. 

The other half of the withdrawn specimen of aqueous humor was used to inoculate various 
culture mediums. Proteose blood agar and 0.2% dextrose-chopped meat broth were used 
routinely, and in many instances one or several of the mediums listed in Table 1 as well. One 
culture medium only could be inoculated in 5 experiments; two mediums were inoculated in 
25 cases; three mediums, in 30 cases; four mediums, in 31 cases; and 5 mediums, in 12 cases. 
Cultivation was carried out aerobically, anaerobically, and under 10% carbon dioxide tension. 

Precautions were taken to avoid contamination. The trocar was immersed in 95% alcohol 
for six hours and then boiled for one minute in a 2% solution of sodium bicarbonate. The 
syringes were exposed for two hours to a temperature of 180 C. in a hot-air oven. The material 
was withdrawn under sterile conditions, as described in the previous paragraph, and was 
inoculated in accordance with routine bacteriological rules of procedure. 


RESULTS 

Experiments on Animals.—Epithelial scrapings from the walls of the anterior 
and posterior chambers of albino rabbits, and smears of cellular material from these 
areas which was incubated in a small amount of rabbit aqueous humor, were 
examined for the purpose of obtaining leads for identification of various cell types 
in the aqueous humor of inflamed eyes. 

In the course of a series of comparative studies based on dissections of monkey, 
human, and rabbit eyes, it was found that the endothelial cells of the rabbit cornea 
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differ morphologically from those of the monkey and the human eye. They are 
from 2 to 4 » larger and show a basophilic cytoplasm of delicate structure. The 
nucleus is elongated, instead of round, as in the cells of the human eye, the long 
diameter being nearly twice the short diameter. Nucleoli are usually visible. The 
chromatin net appears coarser than in the human eye. Cells which could not be 
distinguished microscopically from the rabbit corneal cells were obtained by scrap- 
ing the anterior surface of the rabbit iris. A different type of cell, roughly hexagonal, 
and with a broad zone of basophilic cytoplasm surrounding a centrally located, 
small, round, pachychromatic nucleus, was also observed in the scrapings from the 
iris and was presumed to belong to the endothelial cover of the iris. Other cells 
seen in the scrapings from the iris and ciliary processes closely resembled cells of 
the same origin from freshly enucleated human eyes. The appearance of the cells 
from the human eye in our preparations conformed to the descriptions and excellent 
illustrations prepared by Briickner ** and Verrey.’* 

When scrapings of these various cell layers were suspended in aqueous humor 
and incubated, the differential diagnosis of analogous forms became progressively 
more difficult as the time of incubation was lengthened. Vacuolation and swelling 
of the cytoplasm were followed by disintegration into granular debris and chroma- 
tinorrhexis or chromatolysis of the nuclei. The onset of the changes was noticeable 
after three hours. These observations illustrated in an exaggerated way the degen- 
erative changes seen in cells desquamated from their natural site into the aqueous 
humor during inflammation. In the preparation of smears from the centrifugate of 
aqueous humor, additional damage to the cell structures was induced by the applica- 
tion of the gravity field and by the subsequent handling of the cellular material. The 
obvious difficulties encountered in the identification of cell forms of various origins 
in the aqueous humor was recognized earlier by Briickner and others. 

Microscopic examination of samples of aqueous humor at intervals of 3, 6, 24, 
and 48 hr. after infection with three strains of Staph. aureus revealed at the earliest 
interval a great number of free organisms, a few polymorphonuclear leukocytes, 
and absence of macrophages. At the six-hour period phagocytosis by polymorpho- 
nuclear leukocytes was clearly apparent. The number of phagocytosing cells was 
greatly increased at the 24-hr. period, but there were still many free micro- 
organisms in the preparation. At this time monocytes of various types had entered 
the anterior chamber; these cells exhibited a moderate phagocytic uptake of the 
introduced bacteria. The predominance of phagocytosis by the microphages was 
still pronounced in samples of aqueous humor withdrawn 48 hr. after inoculation. 
Unexpectedly, it was not possible to demonstrate any phagocytic activity by the 
corneal endothelial cells in any of the preparations. 

The cellular material obtained by scraping the walls of the chambers indicated 
an occasional phagocytosis by cells derived from the iris. The cells were usually 
entangled in a dense fibrin net, which covered the iris and acted as a barrier to the 
spread of the infection; many micro-organisms appeared to be caught in the dense 
meshwork, and none were to be seen beneath it. Evidence of phagocytic activity by 
corneal endothelial cells was absent also in scrapings from this lining surface of the 
anterior segment at the time intervals at which the examinations were carried out. 

Inoculation of aqueous humor with broth dilutions of Staph. albus resulted, 
after 24 or 48 hr., in a moderate leukocytic response in the anterior chamber. 
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Phagocytosis was limited to polymorphonuclear leukocytes; neither corneal endo- 
thelium nor monocytes and cells from this iris and ciliary body seemed to have 
participated in the cellular defense within 48 hr. after infection. 

When types 3 and 7 of D. pneumoniae were used as infecting agents, the 
sequence in the phases of cellular response was similar to that observed in experi- 
ments with Staph. aureus, but the formation of fibrinous nets was even more pro- 
nounced. In the initial stages the surface mechanism of phagocytosis corresponded 
to the mechanism described by Wood and co-workers,’ in their basic studies on 
the alveoli of the lungs of rats after infection with the Pneumococcus; i. e., the 
micro-organisms were trapped against the endothelial surface of the cornea by the 
leukocytes before being incorporated into their cytoplasm. Since antibodies could 
not have been available so soon after infection, Wood’s demonstration of a non- 
antibody mechanism operating in the phagocytosis of pneumococci on surfaces with 
suitable properties would seem to have been confirmed by these experimental 
studies on the eye. 

In a parallel study, in which sterile inflammation was produced by the injection 
of staphylotoxin into the anterior chamber, the cornea was not denuded at the site 
of the puncture prior to the aspiration of aqueous humor for cytological study. In 
one smear of the aqueous centrifugate a cell was seen which corresponded in its 
characteristics to the cells Verrey described in his study as cellules microphages du 
S. R. E. It possessed a rather dense, small nucleus and a broad zone of cytoplasm, 
with many cocci seemingly on the surface. In view of its resemblance to cell 
elements shown by Lindner ‘ in scrapings of corneal and conjunctival epithelium, it 
was assumed that this cell had been introduced during the puncture. 

Cytological Examination of Aqueous Humor of Human Eyes with Uveitis — 
Aqueous puncture as a diagnostic procedure, as recommended by Amsler and 
Verrey, was generally well tolerated by the patient after his initial apprehension 
and anxiety had subsided. Rarely did a patient report a sharp pain during the 
withdrawal of the aqueous humor. The postoperative discomfort was usually mild, 
and only a few patients complained of considerable pain and headache, of several 
hours’ duration. The irritation of the eye due to the puncture, sometimes accom- 
panied with subconjunctival hemorrhage, receded within a few days. The periph- 
erally located corneal opacity of the healed puncture wound was without practical 
significance. The only complications encountered were hemorrhages into the 
anterior chamber, which in two instances was filled one-half or two-thirds full. 
Small hyphemas formed in two other patients. The absorption of the blood was 
rapid and without sequelae. The aspiration of the aqueous was followed in one case 
by a steep rise in intraocular tension, which lasted two days. 

A brief clinical classification of the types of uveal inflammation studied in this 
series of 88 patients is presented in Table 2. The punctures were performed at 
various stages of the disease process, often in acute phases. Many cellular elements 
could be identified in smears, especially cells of blood origin, such as erythrocytes, 
polymorphonuclear leukocytes, lymphocytes, and monocytes. Cells derived from 


3. Wood, W. B., Jr.; Smith, M. R., and Watson, B.: Studies on the Mechanism of 
Recovery in Pneumococcal Pneumonia: IV. The Mechanism of Phagocytosis in the Absence 
of Antibody, J. Exper. Med. 84:387-402, 1946. 


4. Lindner, K.: Uber die Topographie der parasitiren Bindehautkeime, von Graefes Arch. 
Ophth. 105:726-777, 1921. 
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the tissue linings of the anterior and posterior chambers were differentiated from 
other elements or from each other less readily. Pigment-carrying cells of the iris 
stroma were often seen, and endothelial cells of the cornea, much less often. The 
similarities among cells of different origins often shed doubt on the accuracy of 
identification, however, particularly with respect to elements which, according to 
Verrey, might belong to the reticuloendothelial system of the anterior portion of 
the uvea. Cells in relatively advanced stages of degeneration usually defied identifi- 
cation. Free pigment granules, chromatin fragments, and ghost cells made up the 
debris which was frequently preserit in the preparations, and which added con- 
‘ siderably to the difficulty of demonstrating free organisms in the few possibly 
positive smears. For instance, the diagnosis of budding forms simulating yeastlike 
molds in one preparation could not be verified by repeated punctures and proper 
culturing procedures. 
In no case did the cytological composition of the smear itself provide a clue 
to the etiology of the inflammation. Twelve of the 103 punctures yielded 


Taste 2.—Classification of Type of Uveitis in Eighty-Eight Patients on Whom Diagnostic 
Aqueous Punctures Were Performed 


Type of Uveitis 


Acute serous iridocyclitis * 

Acute plastic iridocyelitis 

Chronie nongranulomatous iridoeyclitis 
Chronie granulomatous iridocyclitis 
Choroiditis 

Keratoiritis 

Metastatic endophthalmitis . 
Exogenous endophthalmitis 
Panophthalmitis 


a re was present in one case of acute serous iridocyclitis, in three cases of t negee plastic irido- 


eyclitis, in one ease of keratoiritis, and in all cases of endophthalmitis and panoph 


an insufficient number of cells in the withdrawn samples of aqueous humor to 
permit analysis. Mononuclear cells predominated in 42 of the preparations, and in 
these smears polymorphonuclear leukocytes were almost completely absent. With 
four exceptions, the smears were obtained from patients with low-grade chronic 
iridocyclitis or with choroiditis. Thirty-four smears showed mononuclear cells and 
polymorphonuclear leukocytes in varying proportions. When the character of the 
inflammation was acute, polymorphonuclear cells were usually preponderant, their 
number being greatest in the aqueous humor of patients with hypopyon iritis. 
Eosinophils were seen in the aqueous of three of these patients, but, in contrast to 
the observations of Amsler and Verrey, there was no eosinophilia in the blood. 
Except for this well-known, rough correlation between the cytological picture in 
the aqueous humor and the clinical form of the uveitis, no information was gained 
by the study of these preparations or by establishment of the individual cytograms. 
In fact, in one instance, analysis of the centrifuged cells was even somewhat mis- 
leading. The patient presented a tumor-like mass on the surface of the iris and 
ciliary body with moderate signs of inflammation. The microscopic examination of 
the cells in the aqueous humor showed lymphocytes and polymorphonuclear leuko- 
cytes, but there were also large cells with nongranular, basophilic cytoplasm and 
with nuclei in which the Papanicolaou stain showed occasional mitotic figures, sug- 
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gesting tumor elements. The further course of the disease, in which there was 
gradual disappearance of the mass, indicated, however, a large, granulomatous lesion 
of the anterior portion of the uvea. Preparations from the eyes of patients who had 
been subjected to a second diagnostic puncture after antibiotics had been used 
locally or systematically did not give any indication of a qualitative change in the 
defense mechanism attributable to the antibiotic therapy. 

Micro-organisms were discovered in the preparations of only one of the 103 
centrifuged samples of aqueous humor. A brief history of the clinical course of 
the inflammation in the case follows. 


J. D. P., a woman aged 66, had onset of low-grade uveitis after an extracapsular cataract 
extraction on June 10, 1949. On October 15 an exacerbation of the uveitis occurred, and the 
patient was admitted to the hospital. Examination revealed intense congestion of the globe, 
a 3+ cell content of the aqueous humor and flare in the anterior chamber, a 3-mm. hypopyon, 
and a large number of moderate-sized precipitates over the lower third of the cornea. A dense 
secondary membrane prevented satisfactory examination of the vitreous and fundus. 

General examination revealed no foci of infection. The sedimentation rate was increased 
(41 mm. in one hour). Staph. aureus, mannitol-positive, grew in the cultures from the lids and 
conjunctivas. 

The first diagnostic puncture was performed on October 15. Among the large number of 
polymorphonuclear leukocytes in the smear were many eosinophils; lymphocytes, monocytes, 
and iris cells were also numerous. The micro-organisms were gram-positive cocci and appeared 
singly or in pairs, or rarely in small clusters. A few lay extracellularly, but the majority had 
been phagocytosed by monocytes or, less frequently, by polymorphonuclear leukocytes. Cultures 
of the first sample of aqueous humor were sterile, but in the cultures of material obtained from 
a second puncture, two days later, Staph. aureus, coagulase-positive and mannitol-negative, was 
demonstrable. A third puncture, performed after intensive local and systemic administration 
of antibiotics and fever therapy, gave negative results, both bacteriologically and in the 
cytological examination of the aqueous humor. 


Bacteriological Examination of Aqueous Humor of Human Eyes with Uveitis — 
The aqueous humor of the 88 patients was subjected to bacteriological study, with 
the finding of micro-organisms in four eyes only. Three of these patients had an 
endogenous form of uveitis, and one, postoperative endophthalmitis. The course of 
the disease in the latter patient was described in the previous paragraph, and detailed 
histories of the other patients will be given by one of us (J. C. L.) in a later pub- 
lication. The organisms were identified as Staph. aureus in three patients. In 
the patient with the exogenous inflammation the organisms were first demonstrated 
in smears of the aqueous humor. 


On the three patients with endogenous disease, one (A) had clinically acute 


iridocyclitis, and another (B), a granulomatous type of uveitis. The cells in the 
aqueous humor of both patients presented a predominantly mononuclear response, 


A B 
Lymphocytes and lymphocytoids...................0ceeeeeees 90% 86% 
Monocytes and monocytoids................ccccccceceeceeees 9% 2% 
Polymorphonuclear leukocytes... 0 1% 


as shown in the differential cell count which follows. Micro-organisms could not be 
demonstrated in smears from either patient. Material from the aqueous humor of the 
first patient cultured on tryptose-blood agar plates yielded no growth. On proteose 
blood agar, however, a single colony of mannitol-positive, coagulase-positive hemo- 
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lytic Staph. aureus grew, and the third medium, 0.2%-dextrose-chopped-meat 
broth, yielded a heavy growth of the same organism. The aqueous humor of the 
second patient could be cultured on but one medium (proteose blood agar) because 
of the small amount of material available. This plate produced a growth of numerous 
colonies of slightly hemolytic, light-yellow, mannitol-negative Staph. aureus. 

The bacteriological examination of the aqueous humor of the last of the four 
patients with micro-organisms in the aqueous humor, who presented the picture of 
fibropurulent iritis with hypopyon of unknown origin, led to the isolation of gram- 
negative bacilli, Which were identified as Aerobacter aerogenes. Growth occurred 
in all four inoculated mediums: chopped-meat broth which added ascitic fluid, 
proteose agar No. 2 with added rabbit blood and aqueous humor, dextrose broth 
with rabbit blood, and veal infusion-blood broth. The differential cell counts on the 
smears were as follows: 


Polymorphonuclear leukocytes 
Lymphocytes and lymphocytoids 
Monocytes and monocytoids 
Iris cells 


Inoculation of the anterior chamber of rabbits with a broth dilution of the organ- 
ism resulted in severe suppurative and destructive iridocyclitis, 


COMMENT 


In Verrey’s progress report in 1946,% 20% of the smears from centrifuged 
samples of aqueous humor from 589 patients with uveitis were listed as containing 
phagocytosed bacteria, and growths had been obtained on culture in from 3 to 6% 
of 302 samples. Since then the series of the Swiss investigators has grown and has 
probably surpassed the 2,000 mark. It is known that earlier authors were less suc- 
cessful in obtaining positive results from comparable bacteriological examinations, 
and, in accord with their observations, Brown*® (1934), Sherman* (1934) and 
Berens * (1942) failed in a total of about 100 examinations to isolate any organisms 
from the aqueous humor except in one case, reported by Sherman, of fatal pneumo- 
coccus sepsis. These American workers made no cytological examinations of their 
samples of the withdrawn aqueous humor, and in the cytological studies of Briick- 
ner,** and Irvine and associates,* in which no mention was made of phagocytosis 
by the cells in the smears, bacteriological techniques were not employed. Combi- 
nations of cytological and bacteriological tests were conducted in the present work 
with the use of a technic which followed the method of Amsler and Verrey in all 
essential respects, and very satisfactory arrays of well-stained cells were secured 
in the great majority of preparations. 

5. Brown, A. L.: Chronic Uveitis: Bacteriologic and Immunologic Considerations, Arch. 
Ophth. 12:730-750 (Nov.) 1934. 


6. Sherman, A. E.: Studies in the Etiology of Iridocyclitis, Unpublished Thesis, Columbia 
University College of Physicians and Surgeons, 1934. 

7. Berens, C.; Rothbard, S., and Angevine, D. M.: Cultural Studies on Patients with 
Uveitis and Other Eye Diseases, Am. J. Ophth. 25:295-301, 1942. 

8. Irvine, R.; Irvine, A. R., and Irvine, M. D.: A Study of Aqueous Humor as an Aid to 
Understanding Uveitis and Certain Related Conditions, Am. J. Ophth. 25: 150-163, 1942. 
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Our relatively small series of 103 diagnostic punctures compared unfavorably 
with the extensive series accumulated over many years by the Swiss investigators, 
who had introduced the cytological examination of the aqueous humor as a routine 
procedure. Any conclusions drawn from the present study must be expressed 
cautiously, therefore, especially since the results deviated from those of 
Amsler and Verrey in the most important respect. Our results have been collected 
at this time, in spite of the relative smallness of the series, because a continuation 
of the work is not contemplated. The most important observation was the absence 
of free or phagocytosed bacteria in the smears of centrifuged aqueous humor in 
all but one patient. In this instance cocci easily distinguishable from pigment or 
chromatin fragments in the smear were seen intracellularly and extracellularly in 
material from repeated punctures. The correctness of the microscopic diagnosis in 
this case was confirmed by culture methods with a second sample of aqueous humor. 
The clinical diagnosis was postoperative iridocyclitis. 

The 4% incidence of growth-yielding cultures in our series of patients was 
comparable to the percentage of positive cultures reported by Verrey and Amsler. 
In connection with two of our observations of endogenous uveitis, there was some 
question as to whether the staphylococci shown in the culture actually came from 
the anterior chamber of patients or whether they may possibly have represented 
contamination. The purely mononuclear response seen in the smears pointed to 
this possibility, despite the precautions taken to avoid such an error. The isolation 
of A. aerogenes from the aqueous humor of one patient with purulent iridocyclitis 
is a unique finding, since, to the best of our knowledge, no infections of the uvea 
with this organism have been described. 

If the results obtained from the culture of samples of the aqueous humor of 
two patients in this series could be accepted as proof of the presence of the micro- 
organisms in the anterior chamber, the strictly bacteriological tests in the series gave 
more information as to the etiological agent than the cytological analysis of the 
centrifuged cells. The evaluation of the cytograms in relation to the clinical appear- 
ance of various types of uveitis did not differ from the descriptions of Irvine and 
associates.* There is no apparent explanation for the differences between the 
observations on the long series of Amsler and Verrey and those on the relatively 
short series reported here, but it is not unlikely that the composition of the clinical 
material examined in Zurich differed greatly from that examined in New York. 

The absence of micro-organisms in smears and cultures may not rule out their 
presence in the tissues and fluids of the anterior segment of the eye. Thus, the 
aqueous humor of four additional patients with exogenous purulent endophthalmitis 
yielded cultures and smears completely negative for micro-organisms. On the other 
hand, examination of the content of the anterior chamber in our group of patients 
with endogenous endophthalmitis did not provide the slightest basis for advising a 
change in the present concept of the part played by allergy, toxic factors, or non- 
specific hyperergic reactions in the pathogenesis of most types of uveitis. Further 
investigations would seem to be necessary before it can be decided whether cyto- 
logical and bacteriological examinations of the aqueous humor in endogenous uveitis 
without signs of septicemia are to be considered a procedure with a reasonable 
promise of contributing to the solution of the riddle of etiology. On the other hand, 
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such examinations may seem to be of value a priori in patients with exogenous 
endophthalmitis, especially in view of the availability of specific therapy with suitable 
antibiotics. 


SUMMARY 


1. Microscopic examinations of cells lining the anterior and posterior chambers 
of rabbit eyes illustrated the difficulties encountered in differentiating elements from 
various sites when degenerative changes have set in and the cells have been separated 
from their natural matrix. 

2. The cellular defense mechanism observed in experimental infections of the 
anterior chamber illustrated the prevalence of the phagocytosis by microphages, the 
moderate participation in the defense by cells derived from the iris, and the absence 
of phagocytosis by normal endothelial cells within 48 hr. after inoculation. 

3. The nonantibody surface mechanism of phagocytosis of pneumococci, as 
described by Wood in a study on the alveoli of the lung in rats, could be observed 
in experimental infections of the anterior segment of the eye with D. pneumoniae. 
The cocci were first trapped by leukocytes against the endothelial surface of the 
cornea before being engulfed by the microphages. 

4. Cytograms of centrifuged cells in samples of aqueous humor from the eyes 
of patients with uveitis permitted a rough correlation with clinical forms of the dis- 
ease, but did not provide leads for the establishment of an etiological diagnosis. 

5. Cells in the centrifugate of aqueous humor from 88 patients with uveitis of 
various types failed to show phagocytosis, except in the material obtained from 
one patient with a postoperative inflammation. 

6. Micro-organisms were obtained on culture of the aqueous humor of three 
patients with endogenous uveitis, but in two of the three cases contamination of the 
culture material with Staph. aureus could not be excluded with certainty. Smears 
of the cellular material from these eyes appeared to be free of micro-organisms. 

7. From the aqueous humor of a patient with fibropurulent iritis, A. aerogenes 
was cultured on several mediums, in spite of the absence of the organism on micro- 
scopic examination of the centrifugate. 

Dr. D. Locatcher-Khorazo allowed us the use of facilities in her laboratory. 


: 
3 
3 
4 
7 
te 
Bis 
: 
: 


OCULAR HISTOLOGY IN HURLER’S DISEASE (GARGOYLISM) 


DAVID WEXLER, M.D. 
NEW YORK 


HE SYNDROME of chondrodystrophic changes in the skeleton, corneal 

opacities, enlargement of the spleen, and mental deficiency has been known as 
Hurler’s syndrome since 1919.1 The term gargoylism * was introduced on account 
of the characteristic facies of the patient. The disease is also known as dysostosis 
multiplex, a term which refers to the skeletal features in cases of this disease. 

Up to the present, approximately 50 cases of gargoylism have been reported, in 
16 of which autopsies were performed and the organs studied. The present case, 
including a detailed pathological study, was published by Dr. Lotte Strauss in 1948.* 
Strauss stated that the anatomic findings in Hurler’s disease are varied and their 
interpretation is controversial. Generally speaking, there is a disturbance in tissue 
cells in many organs, in which an unknown substance is stored in the form of 
so-called foam cells. According to Strauss, the involvement of the reticuloendothelial 
system is not a prominent or constant feature. In the present case there were 
striking alterations in the connective tissue of the viscera, cardiovascular system, and 
skeleton, not previously observed. 

Lesions in the brain in Hurler’s disease are reported to be identical with those 
in amaurotic familial idiocy, leading to the assumption that gargoylism is a lipid- 
storage disease. Some authors have stressed the changes in the brain, whereas 
others have emphasized severe disturbance in endochondral ossification, leading to 
the conclusion that each of these lesions represents an integral part of a disturbance 
in the lipid metabolism. In some cases of gargoylism, lipid can be demonstrated in 
the ganglion cells of the brain by means of lipid stains, but the storage cells else- 
where in the body cannot be stained specifically for fat. In some of these storage 
diseases the cumulative substance has been chemically identified. In Niemann-Pick 
disease it is sphingomyelin; in Gaucher’s disease it is kerasin, while in Tay-Sachs 
disease (infantile amaurotic familial idiocy) it has been found to be neuramic acid. 
In gargoylism, however, chemical identification has not yet been possible. In the 
present case, chemical identification was attempted, but no definite conclusion was 
reached as to the exact nature of the substance stored in the cells. Strauss concluded 
that it is premature to conclude that gargoylism is a lipid-storage disease as long as 


From the Laboratories and the Ophthalmological Division of the Mount Sinai Hospital. 
Read before the New York Academy of Medicine, Section of Ophthalmology, Dec. 18, 1950. 


1. Hurler, G.: Uber einen Typ multipler Abartungen, vorwiegend am Skelettsystem, Ztschr. 
Kinderh. 20:220, 1919. 


2. Ellis, R. W. B.; Sheldon, W., and Capon, N. B.: Gargoylism, Quart. J. Med. 29:119, 
1936. 


3. Strauss, L.: The Pathology of Gargoylism, Am. J. Path. 24:855, 1948. 
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the storage substance is unknown. She believes that the presence of cells with a 
foamy cytoplasm is not necessarily the result of fatlike substances, since it occurs 
also in glycogen-storage disease. 

The typical clinical picture in Hurler’s disease is that of dwarfism with deformity 
of the limbs and enlargement of the liver and spleen. The head is large; the orbits 
are widely spread, and the root of the nose is broad and depressed. The neck is 
very short, the spine kyphotic, and the belly protuberant. The disease is interesting 
to ophthalmologists on account of the involvement of the cornea, particularly since 
the nervous elements do not appear to suffer as they do in known lipid-storage dis- 
eases, such as amaurotic familial idiocy and Niemann-Pick disease. In over 75% 
of the cases there is a clouding of the corneas, which in the early stages appears to 
be located in the deeper layers of the corneal stroma. Later the opacity becomes 
diffuse, involving all the layers except the epithelium and endothelium. 

The eyes in eight cases were studied histologically. The first histological report 
was that of Kressler and Aegerter,* who found that the laminas of the cornea were 
widely separated; but there was a question whether this separation was due to 
artefacts, possibly in the preparation of the tissue. The first positive report of the 
histology was made in 1939 by Berliner,° who found a deposit of large vacuolated 
cells under Bowman’s membrane (anterior elastic membrane), in addition to frag- 
mentation of the membrane itself. This was the most striking lesion in the cornea. 
He also described separation of the corneal lamellas and deposits of granular 
material in the spaces thus produced. The next histological description was that 
of Rochat,® in 1942, who, in addition to confirming Berliner’s report, attempted to 
identify the granules in the corneal stroma. In the same year Zeeman’ confirmed 
the corneal lesions described by Berliner and Rochat. However, the usual reactions 
for fat with osmic acid and Sudan III were negative. In 1944 Hogan and Cordes * 
studied the eyes in three cases. These authors found substantially the same type of 
infiltrates beneath Bowman’s membrane and noted fine granules in the cytoplasm 
of the corneal corpuscles. These granules were present in frozen sections but were 
removed by fat solvents, a fact which the authors took to be an indication of their 
lipid nature. The granules, however, did not take the usual stains for fat. 

In the present case, the corneal lesions heretofore described were seen and amply 
confirmed. In addition, similar, but more extensive, disease of the scleral tissue was 
found, as well as widespread infiltration of the arachnoid sheath of the optic nerve 
with typical foam cells. 

REPORT OF A CASE 
A 3-yr.-old white girl was admitted to the pediatrics service of the Mount Sinai Hospital 
on March 17, 1945. She was an obese, dull child with a large, deformed head. The skull was 
scaphocephalic; the fontanels were closed, and there were frontal and occipital protuberances. 


The nasal bridge was flat, and the eyes were widely spaced. The abdomen was protuberant, and 
the liver and spleen were enlarged and easily palpable. 


4. Kressler, R. J., and Aegerter, E. E.: Hurler’s Syndrome (Gargoylism), J. Pediat. 
12:579, 1938. 

5. Berliner, M. L.: Lipin Keratitis of Hurler’s Syndrome (Gargoylism or Dysostosis 
Multiplex): Clinical and Pathologie Report, Arch. Ophth. 22:97 (July) 1939. 

6. Rochat, G. F.: Die Corneaveranderungen bei der Dysostosis multiplex (Gargoylismus, 
Hurlersche Krankheit), Ophthalmologica 103:353, 1942. 

7. Zeeman, W. P. C.: Gargoylismus, Acta ophth. 20:40, 1942. 

8. Hogan, M. J., and Cordes, F. C.: Lipochondrodystrophy (Dysostosis Multiplex; Hur- 
ler’s Disease) : Pathologic Changes in the Cornea in 3 Cases, Arch. Ophth. 32:287 (Oct.) 1944, 
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Fig. 2.—Roentgenogram of skull, showing the pronounced scaphocephalic deformity. 


Fig. 3.—A, myocardium. A patch of interstitial fibrosis contains vacuolated cells. Hema- 
toxylin-eosin stain; x 475. 
_B, liver. The liver cells have a honeycombed appearance, due to diffuse vacuolation. Mallory’s 
aniline blue-orange G stain; «x 380. 
16 
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Fig. 1.—Typical gargoyle facies of patient, as seen post mortem. caer, 
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Ocular examination revealed diffuse opacification of the stroma of both corneas. Slit lamp 
examination could not be done. The fundi could not be seen, owing to the corneal lesions. 

Roentgenologic examination of the skull, vertebrae, ribs, and extremities showed changes 
consistent with the diagnosis of gargoylism. Death occurred three days after her admission. 


Fig. 4—Cornea. Large vacuolated cells disrupt Bowman’s membrane and displace the basal 
layer of the epithelium. The laminas are widely spread, and the spaces produced contain a faintly 
staining substance. Periodic acid-Schiff reagent stain; < 475. 


Fig. 5—Cornea. The stroma cells are swollen with reddish-staining granules. The stroma 
spaces are lined with reddish-staining material. Mallory’s aniline blue-orange G stain; x 300. 


Both eyes were obtained at autopsy. They were fixed in Bouin’s solution, and sections were 
prepared in paraffin. These were stained with hematoxylin and eosin, with Mallory’s aniline 
blue-orange G stain, and with the periodic acid-Schiff reagent stain. Staining for fat was. 
not done. 
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Fig. 6—Sclera. (A) There are a large number of small, deeply staining cells in the sclera 


The material between the fiber bundles is scarcely seen with this stain. Hematoxylin-eosin 
stain; 300. 


(B) Some of the cells packed with granules are seen. The horizontal dark streaks which 
stain orange-red represent the material between the scleral bundles. Mallory’s aniline blue- 
orange G stain; x 300. 
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Ocular Histology—Cornea: The infiltration of large foam cells beneath the basal layer of 
the epithelium and the disruption and lamination of Bowman’s membrane are strikingly clear in 
Figure 4. In sections stained with hematoxylin and eosin, a faintly eosin-staining material could 
be seen to line the rather widely separated lamina spaces, at the edges of which were numerous 
spindle-shaped and round cells. In the Mallory-stained sections the material was much more 


Fig. 7—Arachnoid. This membrane, A, is enormously thickened, as a result of foam-cell 
infiltration. P is the pia, and D, the dural sheath. Hematoxylin-eosin stain; x 75. 


Fig. 8—Arachnoid. High power magnification of foam cells; x 300. 


definitive. It stained deep-red or orange and appeared amorphous. A few cells appeared to be 
disintegrating, suggesting that at least some of the material arose from the decomposition of 
cells. The cells and the interlamellar material were more abundant in the posterior corneal 


layers. In this area the cells were larger; their granules were coarser, and the interlamellar 
substance was somewhat denser. 
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Sclera: Upward of 100 small, rather round, deeply staining, coarsely granular cells were 
seen in an average low-power field of the sclera (Fig. 64). For the most part, they bordered 
the spaces between the scleral bundles. There, spaces were definitely wider than those in the 
average paraffin section of sclera. Only a suggestion of interlaminar material cculd be made 
out in hematoxylin-eosin-stained sections. However, in sections in which Mallory’s stain had 
been applied, the material was abundantly clear. It stained in the form of red or orange-red 
streaks. These streaks were seen uniformly in all portions of the sclera, from scleral limbus to 
optic nerve. Where the cellular infiltration appeared denser, there appeared to be a corresponding 
increase in the density of the interlaminar material. 

Arachnoid: This membrane varied in thickness from five to ten times its normal width, 
owing to infiltration with large numbers of small vacuolated, or foam, cells. There was no 
similar dural or pial infiltration. 


Optic Nerve: Both optic nerves showed evidences of partial, irregular interstitial atrophy. 


Since the atrophy could not be explained by any intraocular lesion, it was taken to be due to the 
prolonged hydrocephalus. 


COMMENT 


The corneal lesion common to all cases of Hurler’s disease, and easily demon- 
strated, is the deposition of vacuolated cells beneath the epithelium and the con- 
sequent disruption of Bowman’s layer. There has been some question as to whether 
the granular material seen in the stroma spaces in some cases actually existed. In 
the present case there is little doubt that a substance is deposited in these spaces. It 
is clearly shown by means of Mallory’s stain, and is therefore collagen or one of its 
derivatives. The granular cells in the stroma could be fibroblasts which have taken 
up the unknown substance deposited in the stroma spaces. 

In view of the widespread disturbance in connective tissue or collagen in other 
organs in this case, and especially since cornea and sclera are rich in collagen, it is 
not surprising that the sclera is the seat of a similar process. In addition, there is 
infiltration of large numbers of cells which bear little resemblance to the sparse 
spindle cells of the sclera, although they are probably derived from them. More 
striking is the thick deposit of material between the scleral bundles. This substance 
stains more intensely, and is more solid in appearance, than the cornea and is found 
uniformly between all the scleral bundles. 

In the present case there were alterations in the mesenchymal tissues, often 
associated with proliferation of collagenous fibers and sometimes with increase in 
ground substance in many of the organs. It would appear, therefore, that while 
typical corneal lesions are to be found in all cases of Hurler’s disease, it is probable 
that the lesions in the sclera described are more likely to be found where there is 
widespread collagen disturbance of the type found in this case, and that the degree 
of scleral change will depend on the extent to which this chemical substance in the 
sclera is affected. 

DISCUSSION 

Dr. Mitton L. Bertiner, New York: Dr. Wexler is to be congratulated on his 
contribution to the understanding of this condition, for two reasons. First, he has 
shown for the first time that parts of the eye other than the cornea are involved. Sec- 
ond, he is to be complimented on the excellence of his preparations and the variety of 
differential stains that he employed. The study demonstrates that in order to make 
new discoveries one must employ new methods. In all the cases previously reported 


no mention has been made of the deposits in the sclera, and especially in the arach- 
noid, which Dr. Wexler has found. 
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In 1939 I reported three cases of lipochondrodystrophy—those of two siblings 
aged 2 and 6 years, respectively, and a 9 year old boy. I have followed the last 
patient for 12 years. At first both his corneas showed the typical diffuse lipid infil- 
tration ; however, during the last two years the corneas have begun to degenerate. 
Bullous keratitis has developed, and vascularization has set in. 

I should like to show a few slides. The first is a photograph of the male sibling. 
He had a large umbilical hernia and all the other typical features of dwarfism. He 
was operated on for repair of the hernia and died. We were fortunate to get his 
eyes for histological study. The second slide shows a view of the cornea in diffuse 
illumination. As mentioned by Dr. Wexler, the infiltration begins in the central 
part of the cornea, especially in the deeper layers, and gradually widens and extends 
anteriorly. The third slide shows a high power biomicroscopic view of the optic 
section through the center of the lesion. It will be seen that the deposit consists 
of small yellowish granules, of variable size. In none of my cases was it possible 
to demonstrate the superficial subepithelial vacuolation which is sometimes seen 
histologically. 

The fourth slide shows a hematoxylin-eosin preparation of the above-mentioned 
eve. The corneal lamellas are separated, and within these spaces deposits of granu- 
lar material are visible. The fifth slide, prepared with Masson’s stain, demonstrates 
the red-stained granular deposits in the interlamellar spaces. 

In none of my preparations were the globular cells described by Dr. Wexler 
found. These are probably the precursors of the granular material. 
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BULLOUS KERATITIS FROM VITREOUS CONTACT 


BRENDAN D. LEAHEY, M.D. 
LOWELL, MASS. 


EDEMA OF CORNEA SECONDARY TO VITREOUS CONTACT 


NE OF the infrequent, but most serious, complications of cataract extraction 

is the late development of a localized area of permanent corneal edema. This 
area may gradually increase, and eventually the entire cornea may show edema, or 
even gross bullous keratitis; and the visual result of an apparently perfect intra- 
capsular cataract extraction may be only perception of shadows or less. 

The initial lesion may be well defined four or five days after operation, but more 
commonly it is first noticed several weeks later. In some cases the cornea may 
be clear for three or four years after cataract extraction and then edema may develop 
in both corneas within a few months. On examination with the slit lamp, the lesion 
is found to be in front of an area of vitreous contact and shows primarily wrinkles 
in Descemet’s membrane (posterior elastic lamina) and slight edema of the epithe- 
lium. The stroma of the cornea, while faintly edematous, still looks relatively 
normal. Over a period of months or years the lesion gradually extends, until 
ultimately the entire cornea may be involved. In the later stages, the wrinkles in 
Descemet’s membrane are less noticeable, and the changes in the anterior cornea 
become more marked. Large, irregular bullae form in the epithelium ; the stroma is 
edematous and thickened, and in extreme cases part of the cornea may become as 
opaque and as white as the sclera. 

During this slow progression there is great variation in the amount of edema 
from day to day, and even from hour to hour, the degree being dependent on factors 
to be discussed later. Because of this there is also great variation in symptoms. 
In occasional cases the condition progresses to blindness without redness or notice- 
able injection. Most patients, however, experience a variable mild chronic irritation 
of the eye, with moderate injection, sensitivity to light, and tearing. One patient 
in whom the lesion appeared a few days after operation experienced an intermittent, 
but severe, trigeminal neuralgia. 

The area of bullous keratitis may ultimately include the entire cornea, or it 
may involve only part of the cornea, leaving the remainder with little or no epithelial 
change. In a considerable percentage of cases glaucoma also develops within a few 
months. 

Despite the fact that this clinical entity has been widely recognized by ophthalmic 
surgeons, there is practically no discussion of it in the literature. In recent textbooks 
and in a number of articles on “results of cataract extraction” or “complications 
of cataract extraction,” it is either omitted or merely mentioned as a possible com- 


Presented at a joint meeting of the Massachusetts Eye and Ear Infirmary Alumni Associ- 
ation and the New England Ophthalmological Society, November 15, 1950. 
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plication. In 1948 Reese? read his classic paper on “Herniation of the Anterior 
Hyaloid Membrane,” and this article, with its accompanying discussions, seems to 
be the first formal presentation on this type of corneal edema. 

The previous void in the literature was exemplified by part of Verhoeff’s dis- 
cussion on this paper: 
Some of us at the Massachusetts Eye and Ear Infirmary have known about this for at least 


15 years. I would like to think I was the first one to get the idea, but my impression is that 
Dr. Gunderson is entitled to most of the credit. 

For a good many years I had in mind a method of combating this opacification of the 
cornea but it was not until 1944 that I used the method. I began to write up the case, but when 
I looked up the literature I could not find that anyone else knew anything about the condition, 
so it seemed foolish to report an operation for combating a danger that was almost unknown. 


When one is considering any phase of corneal edema, it is well to keep in mind 
certain basic facts in the physiology of the cornea. Leber * first showed that if the 
endothelium suffered either mechanical or chemical trauma, edema of the cornea 
occurred and persisted until the endothelium regenerated, although at times a per- 
manent opacity resulted. Practically all of the earlier workers believed that the 
endothelium and the epithelium of the cornea were impermeable to water and that 
the endothelium normally prevented cornea turgescence or edema simply by pre- 
venting water from reaching the stroma. When the endothelium was injured by 
trauma or disease, fluid readily passed through it and the freely permeable Desce- 
met’s membrane into the stroma, which swelled and became opaque. During the 
past decade Cogan and Kinsey * and their Howe Laboratory co-workers have made 
their tremendous contributions in the field of corneal edema. Their clear, concise 
experiments and reports have brushed away much of the fog on this subject and 
have revolutionized many of the older concepts. They found that the epithelium and 
endothelium of the cornea were practically impermeable to the passage of chloride in 
either direction but were freely permeable to the passage of water in both directions. 
The corneal stroma was freely permeable both to chloride and to water. 

Cogan and Kinsey * stated that the turgescence is largely controlled by differ- 
ences in osmotic pressure between the inside and the outside of the cornea. This 
difference in osmotic pressure is made effective by the existence of intact epithelial 
and endothelial membranes, both of which are, as noted above, impermeable to 
sodium chloride but not to water. 

They ® presented a theory of fluid movement in the cornea by abstraction of 
fluid continuously from the anterior and posterior surfaces by a maintained osmotic 
gradient. The degree of hydration is the resultant of these osmotic forces and the 
water-binding capacity of the corneal stroma. 


1. Reese, A. B.: Herniation of the Anterior Hyaloid Membrane Following Uncomplicated 
Cataract Extraction, Tr. Am. Ophth. Soc. 46:73-83, 1948. 

2. Leber, T.: Studien iiber den Fliissigkeitswechsel im Auge, von Graefes Arch. Ophth. 
19:87, 1873. 

3. Cogan, D. G.; Hirsch, E. O., and Kinsey, V. E.: The Cornea: Permeability Character- 
istics of Excised Cornea, Arch. Ophth. 31:408-412 (May) 1944. 

4. Kinsey, V. E., and Cogan, D. G.: The Cornea: Hydration Properties of the Whole 
Cornea, Arch. Ophth. 28:449-463 (Sept.) 1942. 

5. Cogan, D. G., and Kinsey, V. E.: The Cornea: Physiologic Aspects, Arch. Ophth. 
28:661-669, (Oct.) 1942. 
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Cogan * found that when the intact cornea is immersed in hypotonic solution 
experimental bullous keratitis can be produced. Similarly, bullous keratitis is 
alleviated by immersion in a hypertonic solution. Osmotic pressure, however, is 
effective only when the epithelial and endothelial membranes are intact. When 
excised corneas with either epithelial or endothelial damage are bathed in hypertonic 
solution, they quickly show marked edema of the entire cornea, rather than the 
dehydration which would occur if the epithelium and endothelium were intact. 

The relative role of the epithelium and endothelium in deturgescing the cornea 
is not known. It has been shown experimentally that the cornea could be prevented 
from swelling if only one of the surface membranes was intact as long as there 
was also a proper osmotic gradient. The normal cornea, for instance, does not swell 
appreciably after the epithelium is stripped. Clinically, it appears that the endo- 
thelium alone is sufficient for the maintenance of a deturgesced state of the cornea. 

lf, however, the endothelium becomes impaired, as in Fuchs’s dystrophy (dystro- 
phia epithelialis corneae) or from vitreous contact, the importance of the epithelium 
in preventing corneal swelling also becomes apparent. In those conditions preven- 
tion of evaporation, such as that caused by closing the lids in sleep, characteristically 
causes an increase in the edema. The edema is also more pronounced after pro- 
longed crying, which reduces the concentration of the unevaporated tear film on the 
corneal surface. 

After Fuchs * had named his dystrophy “epithelial,” the condition was found to 
be associated with changes in the posterior layers of the cornea (Fig. 14). The 
epithelial changes were really secondary to the deep ones. In 1921 Vogt * described 
the endothelial changes called cornea guttata (Fig. 1B). This condition was an 
exaggerated development of excrescences in Descemet’s membrane, like large Has- 
sal-Henle warts. They were more numerous in the central, or axial, portion of the 
cornea, whereas the normal Hassal-Henle warts are common in the periphery. The 
epithelium becomes degenerated and thin over the excrescences. It was later shown 
by the Friedenwalds* that in many such cases the process progressed to a true 
Fuchs epithelial dystrophy, with edema of the cornea and bullous keratitis. 

Since the changes in the stroma and epithelium in this disease appear to be 
merely a sequel to endothelial damage, it is reasonable to assume that similar endo- 
thelial damage from any other cause would give rise to a similar clinical picture. 
This assumption is borne out in the present case, as the corneal changes from vitre- 
oas contact bear a striking resemblance to those of Fuchs’s dystrophy. 

Clinically, we find this type of corneal edema resulting from many other causes. 
In acute keratoconus or after a surgical incision of the cornea edema is present 
in the involved area. Abrasion of the endothelium by a foreign body moved by a 
magnet may cause edema. A small foreign body in the anterior chamber lying 
against the cornea or a dislocated lens in contact with the cornea causes it. Any 


6. Cogan, D. G.: Bullous Keratitis, with Particular Reference to Pathology of Experi- 
mental Bullous Keratitis, Arch. Ophth. 25:941-968 (June) 1941. 

7. Fuchs, E.: Dystrophia Epithelialis Corneae, von Graefes Arch. Ophth. 76:478, 1910. 

8. Vogt, A.: Weitere Ergebnisse der Spaltlampenmikroskopie des vorderen Bulbusab- 
schnittes, von Graefes Arch. Ophth. 106:63, 1921. 

9. Friedenwald, H., and Friedenwald, J. S.: Epithelial Dystrophy of the Cornea, Brit. J. 
Ophth. 9:1420, 1935. 
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dense membrane on the back of the cornea may produce edema. Such a membrane 
is most frequently seen in epithelization of the back of the cornea, and it is often 
a result of proliferation of connective tissue on the back of the cornea. This 
connective tissue is frequently seen running from an anterior synechia after ocular 
surgery, and is also sometimes found proliferating over the posterior surface of 
corneal transplants. Edema has also been reported over especially large keratic 
precipitates and over areas of pigment proliferation on the back of the cornea, It 
is no surprise, therefore, that it often appears when vitreous is pressed against the 
endothelium. 

When the vitreous protrudes through the pupil, we speak of the condition as 
herniation. Vannas '* has classified these hernias under two types. Those with an 


Fig. 1—A, epithelial dystrophy of Fuchs, early stage, showing superficial subepithelial 
— dots and beginning dystrophic changes in the endothelium. After Berliner. 
B, posterior corneal changes in specular reflection in a case of keratitis guttata (after 


bo omg Bullous keratitis is especially likely to develop in this type of cornea if vitreous 
touches it 


intact hyaloid membrane he called simple, and the others, complicated. In 23% 
of his series of cases of intracapsular extraction there was no hernia, and in 9% 
the hernia was so high that it reached the posterior surface of the cornea. In the 
remainder of the cases the hernias varied between these limits. Vannas’ cases were 
all of round-pupil extractions. Since the vitreous is partly held back by the iris, the 


10. Vannas, M.: Klinische und experimentelle Untersuchungen iiber die vorderen Teile des 
Glaskérpers, insbesondere nach intrakapsularen Linsenextraktionen, Klin. Monatsbl. Augenh. 
89: 318-340, 1932. 
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incidence of vitreous hernia is greater after an iridectomy. It is probably higher 
after extraction by a tumbling procedure than after the sliding method. Vannas’ 
observations were all made on from the seventh to the ninth postoperative day. No 
follow-up study was reported. Kubik™ had similar figures on 522 cases, but on 
follow-up examination he found that this herniation frequently disappeared. He 
concluded that vitreous in the anterior chamber was devoid of any late ill effects! 

In 1939 Cowan and McDonald * reported a series of eyes with postoperative 
aphakia with intact hyaloid membranes. In nearly every case, immediately after 
the operation the anterior hyaloid membrane protruded far into the anterior cham- 
ber, and in many instances it was in contact with the posterior surface of the cornea 
over a fairly large area. In most of these cases it persisted until the fifth or the 


LEAIIEY 


Fig. 2—Herniation of the vitreous. 1, diagram of flat vitreous surface as seen from side; 
2, slight simple herniation; 3, large simple hernia with corneal contact near center (the most 
dangerous type); 4, peripheral contact near old incision; 5, small complicated hernia (vitreous 
protruding through hyaloid membrane) ; 6, extensive complicated hernia. 


sixth day. After this the hyaloid membrane retracted gradually. In the majority 
the vitreous later lay in the plane behind the iris, so that no treatment was necessary. 

Recently I reviewed 100 of my own cases as the patients came for routine check. 
All these patients had had a complete iridectomy with sliding extraction by Ver- 
hoeff’s technique. The cases were consecutive as far as their order in the office 
was concerned, but the actual operations had been done at widely varying times, 
from three months to 17 yr. earlier. 


11. Kubik, J.: Uber die intrakapsulare Starextraktion nach Stanculeanu-Térék, Klin. 
Monatsbl. Augenh. 82:592-619, 1929. 


12. Cowan, A., and McDonald, R.: After-Cataract, Tr. Am. Ophth. Soc. 37:91-98, 1939. 
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Cases in which the postoperative period was less than three months were 
excluded. It was believed that this unselected series would be roughly comparable 
to the late follow-up observation on 100 consecutive operations. 

In 61% of the cases there was no herniation; in 13% hernias touched the 
posterior surface of the cornea. In more than half the 13% the contact was merely 
a peripheral one, at the top of the complete-iridectomy area. Of the remaining 
26%, with hernias not touching the cornea, the hernias in about one-half were 
large enough to protrude at least halfway across the anterior chamber. Of the group 
with hernias, 25% showed some opening in the hyaloid membrane with free vitreous 
coming through. Of the group with no hernia, 19% showed one or more holes in 
the hyaloid membrane, with no vitreous protruding. In this series of 100 cases of 
aphakia there was no case of bullous keratitis. 

Since vitreous contact appears to be relatively common, the question arises: 
Why is corneal edema present in only a small percentage of these cases? The 
answer presumably is contained in these factors: (1) the duration of the contact; 
(2) the density of the contact; (3) the location of the contact, and (4) the con- 
dition of the endothelium at the time of contact. 

A large, dense area of vitreous contact is much more likely to cause changes 
than is a tiny area. If the vitreous is adherent to the cornea, the likelihood of edema 
is increased. Reese * stated the belief that presence of the intact hyaloid against the 
cornea is essential for the production of edema, but my experience indicates that, 
although in most of the cases there is an intact hyaloid membrane, this is not es- 
sential to production of the edema. I have seen at least three cases in which free 
vitreous against the cornea produced these changes. Probably the reason for a 
higher incidence of edema when the hyaloid membrane is intact is that this mem- 
brane holds the vitreous together and causes a more complete and a denser contact. 
When the vitreous is free, its fibers are often intermingled, though not actually 
mixed, with aqueous. They move slightly, and the contact is less steady and dense. 
In these cases true adherence is less likely to develop. When the contact has been 
prolonged, there may be new connective-tissue proliferation on the back of the 
cornea and on the surface of the vitreous. If an anterior synechia is also present 
in the area, this proliferation is more likely to occur. 

The duration of the contact is a factor the importance of which has not yet been 
fully evaluated. In some cases the initial edema occurs within a few days, and in 
others it does not appear for several years. The contact, however, has probably 
been present during the entire time. 

The location of the contact appears to be also a definite factor. The corneal 
contact in most of the vitreous hernias is at the periphery near the site of the corneal 
section, most frequently in the area of the complete iridectomy. The corneal opacity 
in these peripheral cases is usually strictly localized, with no bullous keratitis and 
no tendency to spread. When the area of contact is 3 mm. or more from the limbus, 
the percentage of cases of edema and progressive bullous keratopathy is much 
higher. 

Of paramount importance is the condition of the endothelium at the time of 
contact. Any type of endothelial damage will predispose to the development of 
bullous keratopathy in a case of vitreous contact. If the cornea has been damaged 
by trauma, such as a corneal section, vitreous is much more likely to adhere to this 
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area. Fuch’s dystrophy is particularly subject to develop in cases of cornea guttata ; 
in like manner, in such cases edema is more likely to occur when there is vitreous 
contact. I have already seen four of these cases. I am sure, however, that even 
with a previously normal cornea and no endothelial trauma, a long-continued, dense 
vitreous contact can produce endothelial damage and bullous keratopathy in its own 
right. 

Since some permanent vitreous contact is present after over 10% of cataract 
extractions, but areas of resultant edema of the cornea, according to my estimate, 
appear in only 0.5% of aphakic eyes, and since the condition is often bilateral, it is 
apparent that other, unknown, factors are present. It is even possible that the 
constituency of the vitreous itself may play some part in the picture. 

In our pathology laboratory at the Massachusetts Eye and Ear Infirmary no 
sections showing vitreous contact could be found in which the eye did not also 
have absolute glaucoma; so microscopic evidence could not be obtained of any 
changes taking place in the endothelium. Obviously, however, there is a marked loss 
of function of this layer. As to whether this is due to direct coating of the endo- 
thelium, atrophy, changes in metabolism or tissue respiration, or to some other 

- cause, I shall not speculate. 

* The main means of prevention, of course, is to achieve rapid reestablishment 
of the anterior chamber after operation. As Beetham brought out in his discussion 
of Reese’s paper,” postoperative injections of air serve this purpose. I have used 
this method routinely over five years in cataract extractions and in transplantations. 
Unfortunately, in some cases the air bubble will not stay in. It is retained, how- 
ever, in a much higher percentage of cases than is saline solution. 


TREATMENT 


Bullous Keratitis—Many types ‘of treatment have been tried for bullous kera- 
' titis, most of them, of course, being used in cases of Fuchs’s epithelial dystrophy. 
1. Among the major treatments recently tried have been sphenopalatine gan- 
glion anesthesia, cervical sympathectomy, decompression of the eye by trephination 
or iridosclerotomy, irradiation, corneal stripping, use of a subconjunctival placental 
implant, the therapeutic corneal graft (that is, a lamellar graft implanted near the 
periphery of the cornea with the purpose of lessening the edema), the penetrating 
graft, and the regular lamellar graft. Needless to say, all these methods have been 
unsuccessful, as even the clear graft became edematous within a few months. 
2. After Cogan’s work with hypertonic saline solution and glycerin, use of 5% 
at sodium chloride solution became a routine treatment, but this also gives only 
temporary partial relief. 


3. Other research by Cogan and Kinsey established the role of evaporation from 

the cornea as a factor in corneal deturgescence. They showed that the use of a 

Ps drying agent, such as calcium chloride, in a sealed chamber over an eye with bullous 
keratitis quickly leads to a marked decrease of the edema. Lorand Johnson applied 
this principle clinically and had a neurosurgeon, W. A. Nosik,’* cut the greater 


13. Johnson, L. V., and Nosik, W. A.: Greater Superficial Petrosal Neurectomy for 
Relief of Chronic Bullous Keratitis, A. M. A. Arch. Ophth. 45:32-39 (Jan.) 1951. 
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superficial petrosal nerve in a number of patients with bullous keratitis to prevent 
the formation of tears. When the eyes were artificially dried by this method, edema 
and bullous keratitis promptly cleared. No epithelial damage resulted in his cases. 

Corneal Edema Due to Vitreous Contact—1. In 1944 Verhoeff'* cleared the 
cornea in one case by a keratome incision in the anterior chamber, with release of 
a great deal of vitreous. 

2. Injection of an air bubble in the anterior chamber has been tried by several 
of us at the Massachusetts Eye and Ear Infirmary, and this is also the treatment 
récommended by Reese.’ If the vitreous is actually adherent, Reese severs the 
adhesions with a cyclodialysis spatula. 

3. My experience has been that in cases of adherence of any duration the vitre- 
ous is firmly attached to the back of the cornea and injection of an air bubble 
alone is of little value. Results have also been poor when the air bubble is com- 
bined with the sweeping away of adhesions, as the volume of the vitreous is 
unchanged and the vitreous usually comes forward again after the air bubble is 
absorbed. The main reason for writing this paper is to present a simple modifica- 
tion of this surgical method which gives excellent results. 

Briefly, the operation consists in letting vitreous out through a posterior scle- 
rotomy opening, injecting air into the anterior chamber through a cyclodialysis 
opening, and sweeping away any adhesions existing between vitreous and cornea. 

(a) A small cyclodialysis opening is made 5 mm. from the limbus. This open- 
ing is so located that the entire area of vitreous contact can be reached later with 
the cyclodialysis spatula. 


(b) Before the cyclodialysis is completed, a posterior sclerotomy is done with 


a Graefe knife through the pars plana on the opposite side of the eye, and a generous 
amount of vitreous is let out. 


(c) A cyclodialysis spatula is inserted in the first opening and swept widely 
through any adhesions of vitreous to cornea. Unless glaucoma has previously been 
present, the angle of the anterior chamber is not opened more than is necessary for 
motion of the spatula, as this increases the danger of hemorrhage. If glaucoma has 
been present, one third of the circumference of the angle is opened. Incidentally, 
in about 25% of my cases of vitreous contact with bullous keratitis glaucoma with 
moderate tension existed prior to operation. 


(d) Air is injected through a cyclodialysis cannula into the anterior chamber. 
If a single large air bubble does not fill the anterior chamber, the result may be 
poor. Owing to their looseness and flexibility, the vitreous fibers can sometimes be 
swept well across the anterior chamber with a spatula and still not be severed, and 
these may immediately return to their original site. If a small strand of vitreous 
remains adherent, it will not be grossly visible; but its presence is indicated by the 
formation of three or four small air bubbles around it, instead of the desired single 
large one. In these cases it may occasionally be necessary to operate a second 
time, making a keratome incision and cutting the offending adhesions. 

During the injection of air the eye should be turned toward the side of the cyclo- 
dialysis opening to “lock” the air in place. The preplaced 6-0 silk suture in the 
lips of the scleral wound and conjunctiva is tied. Two extra sutures are placed in 


14. Verhoeff, F.: In discussion on Reese.* 
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the conjunctiva to prevent any tiny gaps, and the patient is instructed to keep his 
head and eyes slightly toward that side for six hours, until serum helps to seal the 
incision. 

(e) The conjunctiva is closed over the posterior sclerotomy opening with a 
running silk suture with no knots. 

In occasional cases, when contact is slight or has not lasted more than three 
or four months, mechanical freeing of the adhesion with a spatula or iris repositor 


Fig. 3.—A, diffuse corneal edema from vitreous contact in upper central area; B, epitheliza- 
tion on back of cornea spontaneously checked 2 mm. down. There is also an area of vitreous 
contact near 2:30 o'clock with beginning edema. C, old vitreous contact with thickened, 
opaque cornea and anterior synechia. There is connective-tissue proliferation on the back of 
the cornea and on the vitreous. Adhesions were not completely removed at operation, and 
there was no improvement in the corneal opacity. 


may not be required. In these cases cyclodialysis may be omitted, and the procedure 
is greatly simplified, consisting only of the posterior sclerotomy and the air injection. 


As mentioned previously, however, air injection without release of vitreous has been 
unsatisfactory in my hands. 
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The question immediately arises, “How does one know in advance whether 
a simple air injection will separate the contact areas, without the use of the spatula?” 
If the adhesion is small or recent, air may be injected (as an office procedure) 
while the patient is in a prone position. It may be given through a long-bevel, 
26-gauge needle inserted obliquely through the cornea, preferably over the old 
iridectomy site, to minimize danger of anterior synechia. A good single bubble in 
the contact area will show absence of actual adhesions. If a good air bubble can 
be created, the patient should be sent to the hospital or home and remain fairly 
flat in bed until the bubble absorbs. This usually takes three to four days. If the 
vitreous again returns, the procedure should be repeated with the preliminary 
posterior sclerotomy. 

If too much air is injected, immediate severe acute glaucoma occurs. If noted 
while the patient is still on the table, it can be corrected by reducing the size of the 
air bubble or, if posterior sclerotomy has been done, by letting out additional vitre- 
ous. Less acute glaucoma sometimes is noted a day or two later. This usually 
subsides in a few days under treatment with miotics, of which diisopropyl fluoro- 
phosphate (DFP) appears the most helpful. 


Fig. 4—A, extreme progressive bullous keratitis from extensive vitreous contact. The eye 
was constantly irritated, and corrected vision was only 8/200. 


B, eye in A, after posterior sclerotomy, freeing of adhesions, and — of air in anterior 
chamber. The cornea was completely clear, and corrected vision was 20, 


A minor complication that may occur when air is injected Pane a cyclo- 
dialysis opening into an anterior chamber full of vitreous is that the air bubble may 
go back under the iris, instead of in front of it. This is especially likely to occur 
if an anterior synechia still is present near the pupillary border. This posterior 
bubble must be sucked out, or displaced, by combined suction with the irrigator tip 
and massage of the cornea. 

To date, I have done this in 12 cases, in five of which previous treatment by 
injection of air bubbles and sweeping away of adhesions where indicated had been 
unsuccessful. In eight cases the improvement obtained with this new method was 
dramatic, and in three, partial ; in one case no improvement resulted. The case with- 
out improvement was of a very old lesion with extensive connective-tissue prolifera- 
tion on the back of the cornea and on the vitreous, and with an extensive anterior 
synechia. It was not possible to free all the adhesions through the cyclodialysis 
opening ; so improvement could hardly be expected. 

In one case in which operation was performed in 1948, a striking preoperative 
picture was fortunately available (Fig. 44). The patient, a woman aged 58, 
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had an uneventful intracapsular cataract extraction in 1946, but corneal edema 
began to develop from vitreous contact about two months after operation. The eye 
was irritable. The edema gradually gave way to widespread extreme bullous kera- 
titis, and vision slowly fell to 8/200. After posterior sclerotomy, severance of the 
adhesions, and injection of air, there was notable improvement within a few days, 
but even after six months a faint haze in the stroma could be seen with the ophthal- 
moscope. Vision, however, had returned to 20/20. By the end of the year even 
the faint stromal haze had disappeared (Fig. 4B). 


SUMMARY 


1. In a large percentage of cases of uncomplicated intracapsular cataract extrac- 
tion herniation of the vitreous into the anterior chamber, of varying degrees, occurs. 

2. When the vitreous remains in contact with the posterior surface of the cornea, 
permanent intractable bullous keratitis may arise. Glaucoma is also a frequent 
secondary complication. 

3. Factors influencing the development of bullous keratopathy in these cases are 
the location, duration, and density of the contact and the condition of the corneal 
endothelium at this area of contact. 

4. An effective method of treatment has been outlined. This simple treatment 
consists of (a) release of a generous amount of vitreous by posterior sclerotomy ; 
(b) freeing of vitreous adherent to the cornea by a spatula introduced as for a cyclo- 
dialysis, and (c) injection of a large air bubble into the anterior chamber. 

5. Except for proliferation of connective tissue on the back of the cornea, most 
of the changes in this type of bullous keratopathy are reversible, even after several 
years. 

6. This procedure, combined with wide cyclodialysis, also gives excellent results 
in aphakic eyes without vitreous contact in which an extensive anterior synechia and 
secondary glaucoma exist. 
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TREATMENT OF EXPERIMENTAL HERPES SIMPLEX KERATITIS 
IN THE RABBIT 


JOSEPH W. HALLETT, M.D. 
IRVING H. LEOPOLD, M.D. 
ADOLPH W. VOGEL, M.D. 


EDMOND J. CANNON, M.D. 
AND 


CHARLES C. STEINMETZ, M.D. 
PHILADELPHIA 


a paar on by the phenomenal success of the antibiotics in controlling most 
bacterial infections, investigators are vigorously pursuing the quest for similar 
effective control of virus diseases. Despite many favorable initial and isolated 
reports, no consistently corroborated satisfactory treatment for virus infections is 
at hand. 

The herpes simplex virus is one of the commonest viruses encountered in ocular 
infections. It produces an easily recognizable clinical entity, oftenest in the form of 
a dendritic corneal ulcer. It is considered a typical virus and can be grown rather 
readily in mouse brain or on the chorioallantoic membrane of the chick egg. Transfer 
to the scarified rabbit cornea, with the production of typical dendritic ulcers, is 
easily effected for diagnosis or experimental evaluation. It is, consequently, not too 
surprising that this virus has been singled out for intensive investigation. 

Prior to the advent of modern chemotherapy probably the most widely used 
method of treating dendritic ulcers was cauterization with strong iodine tincture, 
as emphasized by Gundersen.’ This destroys the virus but also the corneal epithe- 
lium, and the often severe postoperative course leaves much to be desired. The 
advent of the newer agents offered further possibilities. Chamberlain and Bronson * 
claimed some beneficial response from the direct application of sulfadiazine powder 
in cases of herpetic keratitis complicating malaria. McGraw,’ in an excellent study, 
showed that penicillin, streptomycin and tyrothricin are of no value in the treatment 
of herpes simplex infections of the rabbit cornea. Braley and Sanders‘ and 


From the Research Department, Wills Hospital. 


1. Gundersen, T.: Herpes Corneae, with Special Reference to Its Treatment with Strong 
Solution of Iodine, Arch. Ophth. 15:225 (Feb.) 1936. 


2. Chamberlain, W. P., Jr., and Bronson, L. H., Jr.: Herpes Simplex Keratitis in Malaria: 
Clinical and Experimental Study, Arch. Ophth. 38:177 (March) 1945. 


3. McGraw, J. L.: Infection of the Cornea Due to Herpes Simplex: An Experimental 
Study, Arch. Ophth. 40:531 (Nov.) 1948. 


4. Braley, A. E., and Sanders, M.: Aureomycin in Ocular Infections: Study of Its Spec- 
trum, Am. J. Ophth. 32:119 (June, pt. 2) 1949, 
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Thygeson and Hogan ® feel that aureomycin ameliorates the clinical course of 
dendritic keratitis. Hallett ® found the antihistamines to be of definite prophylactic 
value in clinical and experimental dendritic ulcers. 

Smadel and Jackson * showed that chloramphenicol (chloromycetin®) is effective 
against experimental infections with the large viruses of the psittacosis-lympho- 
granuloma group. Melcher and associates * reported dramatic improvement in virus 
pneumonia with terramycin. Leopold and co-workers ® found cortisone to be useful 
in many types of acute corneal inflammations and also reported on the value of 
neomycin *° in ocular infections. A recently developed orange dye has been demon- 
strated to have virustatic action in vitro."* 


In view of the demonstrated beneficial action of the aforementioned new agents, 
it was deemed worth while to evaluate their effect on experimental herpes simplex 
infections of the rabbit cornea. 

PROCEDURE 


Adult chinchilla and albino rabbits were used for corneal inoculation. Scarification of both 
corneas was done in a standard manner in a modification of the method used by McGraw.* The 
eyes were anesthetized with 1 drop of 0.5 per cent tetracaine hydrochloride solution. Three linear, 

oe superficial, vertical incisions were then made through the corneal epithelium with a Graefe knife. 
The incisions were made in the temporal half of the cornea to avoid the nictitating membrane, 
which obscures observation of the nasal half of the cornea. A drop of macerated chorioallantoic 
membrane from a chick embzyo infected with herpes simplex virus was then dropped into the 
inferior cul-de-sac of each eye and the lids were gently massaged over the cornea. 

The virus was obtained from the Skin Virus Laboratory of the Children’s Hospital of 
Philadelphia, through the courtesy of Dr. Harvey Blank. The same strain, HS, Rockefeller 
Institute, was used in all the experiments. The inoculum was prepared by grinding the mem- 
brane in a mortar and pestle, aided by a small amount of sterile sand and 3 cc. of sterile isotonic 
sodium chloride solution. The mixture was then centrifuged for five minutes to separate the sand 
particles. The supernatant fluid was immediately deposited on the previously prepared rabbit 
cornea. 

Except for the antihistamines, administered intravenously, the medicaments to be evaluated 
in this study were placed in the right eye only. The left eye of each animal served as a control 
and received no therapy except daily staining and irrigation or the instillation of the vehicle 
without specific medication at the same time intervals as the treated eye. 


5. Thygeson, P., and Hogan, M. J.: Aureomycin in the Treatment of Herpes Simplex 
Corneae: A Preliminary Report, Am. J. Ophth. 33:958, 1950. 

6. Hallett, J. W.: Clinical and Experimental Studies with Tissue Scrapings in External 
Ocular Diseases, Am. J. Ophth. 34:409, 1951. 

7. Smadel, J. E., and Jackson, E. B.: Chloromycetin, an Antibiotic with Chemotherapeutic 
Activity in Experimental Rickettsial and Viral Infections, Science 106:418, 1947; Effect of 
Chloromycetin on Experimental Infection with Psittacosis and Lymphogranuloma Venereum 
Viruses, Proc. Soc. Exper. Biol. & Med. 67:478, 1948. 

8. Melcher, G. W., Jr.; Gibson, C. D., Jr.; Rose, H. M., and Kneeland, Y., Jr.: Terramycin 
in the Treatment of Pneumococcic and Primary Atypical Pneumonia, J. A. M. A. 143:1303 
(Aug. 12) 1950. 

9. Leopold, I.; Purnell, J.; Cannon, E.; Steinmetz, C., and McDonald, P. R.: Local and 
Systemic Cortisone in Ocular Disease, Am. J. Ophth. 34:361, 1951. 

10. Vogel, A.; Leopold, I., and Nichols, A.: Neomycin, Ocular Toxicity and Penetration, 
Am. J. Ophth., to be published. 

11. Sharp and Dohme: Personal communication to the authors. 


~ 
= 
7 
Ex 
we 
I 
P 
q 
| 
| 


: 
4 
7 
q 
q 
he 
re 
ng 
| 
i 
if 
| 
i 
; 
5 
‘ 
bi. 


Experimental herpes simplex dendritic ulcers of the rabbit cornea stained with 2 per cent 
fluorescein sodium and 2 per cent methylene blue: (a) grade 1, punctate dendritic ulcer; (b) 
grade 2, linear dendritic ulcer; (c) grade 3, pool-like blunt ulcer; (d) infected corneal nerve. 
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OBSERVATIONS 


All observations were made with the corneal microscope and slit lamp. The lesions were 
stained with 2 per cent fluorescein sodium, followed by a 2 per cent methylene blue solution. 
These dyes are incompatible when mixed. Satisfactory staining results if an interval of 30 to 60 
seconds occurs before mixing: them in the cul-de-sac. The best definition of the ulcers was 
obtained if the methylene blue was allowed to remain in the cul-de-sac for at-least one minute. 

An arbitrary system of grading the severity of the lesions was adopted. It is admittedly at 
best a rough valuation, as many variations and combinations of lesions were presented. This 
made comparisons of severity rather difficult at times. Grade 1, the earliest recognizable lesion, 
is a group of pinpoint staining dots arranged in a definitely linear dendritic fashion. It is to be 
noted that examination of several normal rabbit corneas revealed a few or many pinpoint 
staining dots, but these were tinier, less closely placed and arranged in whorls or irregular lines. 
Grade 2, the next degree of severity, is denoted by the coalescence of the minute ulcers to form 
a continuous linear dendritic ulcer. Further involvement produces grade 3, a widening of the 
linear ulcers to form a pool-like, blunt or round ulcer. In the severest cases, grade 4, deep 
stromal infiltration and vascularization, somewhat similar to a disciform opacity, occur (figure). 

Associated with the larger lesions, staining of the corneal nerves with methylene blue is 
evident. The length of nerve stained varies from 1 or 2 mm. up to 5 mm. This staining probably 
indicates invasion of the nerve itself by the virus, because deep cuts or large abrasions of several 
normal rabbit corneas produced no such staining of the corneal nerves with methylene blue. 


RESULTS 


1. Chloramphenicol_—Four days after inoculation, five rabbits with definite 
“takes” were started on treatment with aqueous solution of chloramphenicol, in a 
concentration of 2.5 mg. per cubic centimeter, 10 drops being instilled 10 minutes 
apart three times a day. At night an ointment containing 12 mg. of chloramphenicol 
per gram of base was instilled. After five days of treatment the extent of the 


lesions in the treated eyes was slightly less than in the control eyes in two cases, 
definitely less in one case and slightly greater in two cases. 


Two days after inoculation, seven rabbits were started on treatment with 
chloramphenicol ointment three times a day. After six days of treatment, three of 
the treated eyes were better, and four were slightly worse, than their controls. 

Two days after inoculation, four rabbits were started on treatment with chlor- 
amphenicol powder three times a day. After six days of treatment, one treated eye 
was slightly better and one slightly worse than its control, and two showed the 
same degree of involvement as their controls. It was noticed that the powder, which 
is relatively insoluble, often caked in the inferior cul-de-sac and remained there at 
least 12 hours. 


One, two and six hours after inoculation of the cornea, and then three times 
a day for five days, five rabbits were treated with chloramphenicol ointment and 
five others with chloramphenicol powder. With the ointment, two eyes showed 
slightly less involvement than their controls, and three the same amount of involve- 
ment as their controls. With the powder, all five treated eyes appeared to be 
slightly less extensively involved than their controls. 

Fifteen minutes after inoculation, five rabbits were started on treatment with 
chloramphenicol drops every half-hour for 11 hours on the first and second days 
and for nine hours on the third and fourth days. Chloramphenicol ointment was 
instilled at night. On the third day all the treated eyes were definitely less involved 
than the controls. On the fifth day all still showed less extensive lesions than the 
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controls, but the disparity was less. On the sixth day four eyes appeared similar to 
their controls, and the fifth eye was only slightly better than its control. 

2. Neomycin.—Fifteen minutes after inoculation, 10 rabbits were started on 
treatment with a drop of neomycin solution, 2,500 units per cubic centimeter, every 
half-hour for 11 hours on the first day, 10 hours on the second day and eight hours 
each on the third and fourth days. At night an ointment containing 2,500 units of 
neomycin per gram of base was instilled. After four days, seven eyes showed the 
same degree of involvement as their controls, and three were slightly better than 
their controls. 


3. Orange Dye.—On the same schedule as the neomycin group, 10 rabbits were 
treated with orange dye in a 1: 10,000 solution. After five days, five eyes showed 
involvement equal to that in their controls ; three others showed slightly less involve- 
ment, and the last two, slightly more. 

A 1: 100 solution of the dye used in a similar manner uniformly produced such 
severe conjunctivitis and keratoiritis that the experiments were stopped after 48 
hours. 

In all the following experiments, with two exceptions noted, the schedules for 
treatments were the same. The solution or ointment was used, instillations starting 
one hour after inoculation, for 11 doses on the first day, 7 doses on the second day, 
11 doses on the third day, 4 doses on the fourth day, 5 doses on the fifth day and 4 
doses on the sixth day. 


4. Terramycin.—Seven rabbits were treated with terramycin solution, 5 mg. 


per cubic centimeter, and ointment, 30 mg. per gram. After seven days, five of the 
P treated eyes were definitely better than their controls, and two were involved to 
: the same extent as their controls. 


5. Terramycin and Chloramphenicol.—Six rabbits were treated with terramycin 
and chloramphenicol in equal parts in solution and ointment form. After seven 
days, five eyes had the same amount of involvement as their controls, and one was 
better than its control. 


6. Aureomycin.—Seven rabbits were treated with aureomycin solution, 5 mg. 
per cubic centimeter, and ointment, 1 mg. per gram of base. By the seventh day, 
three treated eyes were definitely better than their controls, and three had about 
the same involvement as their controls. The seventh eye had more pronounced 
involvement than its control. 

7. Aureomycin and Chloramphenicol_—Six rabbits were treated with aure- 
omycin and chloramphenicol in equal parts in solution and ointment form. On the 
seventh day, two treated eyes were better and one was worse than the controls. 
The remaining three eyes were involved to the same extent as their controls. 

8. Cortisone.—Six rabbits were treated with a 1:4 dilution of cortisone acetate 
and an ointment made of 1 cc. of cortisone acetate combined with 4 Gm. of wool 

os fat U.S.P. By the seventh day three treated eyes were worse and one slightly better 
than the controls. Two were involved to the same extent as their controls. 

Eight rabbits received daily 0.05 cc. of cortisone acetate subconjunctivally, 
treatments starting one hour after inoculation. By the seventh day, six eyes were 


much worse than their controls and two showed the same involvement as their 
controls. 
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9. Antihistamines.—Eight rabbits were treated with methapyrilene (histadyl®) 
hydrochloride solution, 5 mg. per cubic centimeter, and ointment, 5 mg. per gram. 
By the seventh day, four eyes were slightly better, and three eyes much better, than 
the controls, and the eighth eye showed the same degree of involvement as the 
control. 

Eight rabbits were treated with antazoline hydrochloride (antistine*) solution, 
5 mg. per cubic centimeter ; no ointment was used. On the seventh day, four eyes 
were slightly better than their controls, while in the remaining four the lesions were 
of similar extent. 

Five normal rabbits were given 0.3 cc. of a 2.5 per cent solution of tripelen- 
namine (pyribenzamine®) hydrochloride intravenously, two hours before and again 
at the time of inoculation of the right corneas only. Five other rabbits, as controls, 
had their right corneas inoculated at the same time but received no medication. 
Seven days later, four of the controls had extensive dendritic keratitis; the fifth 


Therapy of Experimental Herpes Simplex Keratitis in the Rabbit 


Coneentration 

2.5 mg./ee. : 12 mg./Gm. 

2500 units/ee. or Gm, 

1:10,000 solution 
Terramycin 5 mg./ee. : 30 mg./Gm. 
Terramyein and chloramphenicol 5 and 2.5 mg./ee. 

5 mg./ee. : 1 mg./Gm. 
Aureomycin and chloramphenicol 5 and 2.5 mg./ee. 
Cortisone (topical) 1:4 suspension and ointment 
Cortisone (subeconjunctival) 0.05 ee. = 1.25 meg. 
Methapyrilene (histadyl ®) 5 mg./ee. or Gm. 
Antazoline (antistine ®) 5 mg./ee. 
Tripelennamine (pyribenzamine®) (intravenous)... . 0.6 ee. of 2.5% solution 


* The plus sign (+) Indlentes that VES CBERE of the lesion was inhibited; 0, indicates no effect, and 
—, increased severity of the lesio 


+++ 


showed no evidence of a “take” at any time. Of the treated animals, three showed 
no evidence of a “take” at any time. The other two showed mild grade 1 dendritic 
involvement on the third day, which disappeared by the fifth day, so that by the 
seventh day all the treated animals presented clear corneas. 


COMMENT 


It is evident that only a few drugs inhibited the development of the herpes 
simplex keratitis, i. e., chloramphenicol, terramycin and the antihistamines. These 
agents would perhaps have been more successful if the standard herpetic keratitis 
lesion had been milder. It is important to note that these agents were inhibitory 
to the development of the lesion, but not helpful once the lesion had been established. 
However, this study does give a basis for choice of agent in the therapy of herpes 
simplex keratitis. 

The failure of chloramphenicol combined with terramycin and of aureomycin 
and chloramphenicol to be as successful as either drug administered alone indicates 


that these particular combinations are not synergistic or additive against the corneal 
lesion of herpes simplex. 
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CONCLUSIONS 


In treatment of experimental herpes simplex infections of the rabbit cornea 
the following results were obtained : 

1. Topical instillations of neomycin, aureomycin, orange dye, aureomycin 
combined with chloramphenicol, terramycin combined with chloramphenicol, and 
cortisone were of no value. 

2. Cortisone acetate suspension injected subconjunctivally increased the inten- 
sity of herpes simplex keratitis. 

3. Chloramphenicol (chloromycetin®) used topically, intensively and early, 
slowed the progress of the infections, but by the sixth day treated and untreated 
eyes appeared the same. 

4. Topical treatment with terramycin or the antihistamines, when used early 
and intensively, had a definite beneficial action. 

5. Tripelennamine (pyribenzamine®) hydrochloride administered intravenously 
just prior to inoculation had a definite protective action. 

6. No one of these agents was able favorably to influence the course of the 
herpes simplex keratitis when therapy was instituted after the herpes simplex 
keratitis had been definitely established. 
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ANGIOMA OF THE CHOROID 
A Clinicopathologic Report of Two Cases of Partial and Complete E 
MILTON L. BERLINER, M.D. 
AND 


GOODWIN M. BREININ, M.D. 
NEW YORK 


OR MANY years the existence of an angioma of the choroid has been con- 

sistently noted in the relatively few eyes examined histologically from cases of 
the Sturge-Weber syndrome. The features of this syndrome are well known and 
offer no diagnostic problems. In fully developed form, they are (1) nevus flammeus 
of the face, involving the cutaneous and conjunctival distribution of the trigeminal 
nerve; (2) glaucoma, of either infantile (buphthalmic) or adult type; (3) neuro- 
logic signs—Jacksonian epilepsy affecting the opposite half of the body, hemiplegia, 
dyspituitarism, and meningeal telangiectasia, which may be calcific. 

Less well known are the cases of choroidal angioma in which cutaneous stigmas 
are lacking and glaucoma may or may not be exhibited at the time of examination. 
Most of these tumors are found in eyes enucleated for absolute glaucoma (Linden- 
meyer,’ 1932; Hill and Dart,? 1936). Of particular interest and importance are 
the tumors which are ophthalmoscopically visible and which closely resemble malig- 
nant melanoma. Since nearly all eyes with such a condition are removed on the 
basis of the latter diagnosis, the perplexing question arises, “Can the benign angioma 
of the choroid be differentiated from the malignant tumor, and the globe be pre- 
served ?” 

In this paper two cases are described, representing both the Sturge-Weber and 
the tumor group, with a discussion of each. 

Case 1.—History and Physical Findings—P. D., a white boy aged 5 mo., was brought to 
the clinic of one of us (M. L. B.) at the New York Eye and Ear Infirmary by the mother in 
July, 1950, because she did not think he could see with the left eye. A nevus flammeus on the 
left half of the face involved the forehead, lids and cheek. The left eye was buphthalmic. The 
cornea measured 11 mm. vertically by 14 mm. horizontally. It was hazy, but examination 
revealed a deep anterior chamber. The fundus reflex was not obtained. Tension was 65 mm. 
Hg (Schigtz). The right eye was normal, as was the general physical condition. A roentgeno- 
gram of the skull showed no abnormalities. There was no response to miotics; so in 
September an iridencleisis was performed. Although tension was controlled, the lens became 
cataractous, and the anterior chamber disappeared, with total anterior synechia of the iris. The 
ciliary body was congested, and transillumination was poor. Enucleation was done in November, 
1950. It was subsequently learned that the infant had had recurrent convulsions. The father 


stated that a cousin of his, who died accidentally, had a port-wine stain on the face and “eye 
trouble” on the same side as the nevus. 


Presented before the New York Clinical Society of Ophthalmology, Feb. 4, 1951. 

1. Lindenmeyer, O.: Das Angiom der Aderhaut, Klin. Monatsbl. Augenh. 88:339, 1932. 

2. Hill, E., and Dart, R.: Cavernous Hemangioma of Choroid, Tr. Am. Ophth. Soc. 34:122, 
1936. 
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Pathologic Report—The globe was enlarged, measuring 22 mm. in anteroposterior 
diameter. The limbus presented an operative wound with separated lips containing prolapsed 


Fig. 1 (Case 1).—Posterior segment of the left eye, showing diffuse choroidal tumor. 


Fig. 2 (Case 1).—Tumor consisting of capillary vascular spaces. 


ciliary body. The anterior chamber was obliterated by total anterior synechia. The ciliary 
body was disorganized and connected with the lens, which was ruptured and cataractous. A 
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Fig. 4 (Case 1.)—High power of field in Figure 3, showing cellular capillary structure. 
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cyclitic membrane was present. The retina was completely detached from the ora serrata to 
the optic disk, with albuminous subretinal fluid. Its vessels were dilated. Massive choroidal 
detachment had occurred consequent to postoperative hypotony. 

Microscopic Study.—The choroid was greatly widened and filled with a vascular tumor, so 
that it was distended to a width of 0.75 mm. at the posterior pole and narrowed as it extended 
forward to either ora (Fig. 1). The tumor consisted of telangiectatic vessels, which in some 


Fig. 6 (Case 2).—Posterior segment showing elliptical tumor subjacent to macula. 


places were discrete and in others exhibited the structure of a capillary hemangioma (Figs. 2 
and 3). In areas the architecture was almost cavernous. The blood spaces were lined with 
endothelium and separated by delicate connective tissue (Fig. 4). The tumor was diffuse and 
unencapsulated. Bruch’s membrane (basal membrane) appeared intact, but there was some 
desquamation of swollen pigment-epithelium cells. 


A 
¢ Fig. 5 (Case 2).—Photograph of fundus painting, showing lesion with pigment striae. ioe 
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Fig. 7 (Case 2).—High power of field in Figure 6, showing large vascular spaces and 
desquamated pigment epithelium cells in subretinal space. 


Fig. 8 (Case 2).—Pigment pseudocapsule at one end of tumor. 
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Case 2.—History and Physical Findings—P. P., a white man aged 53, presented himself 
at the offices of Dr. Bernard Samuels and one of us (M. L. B.) with the complaint of a blind 
spot in the visual field of the right eye. Visual acuity was 20/30. The external segment 
appeared normal. The retinal vessels were normal, but there was a small gray area at the 
macula, which appeared to be edema. A small central scotoma was plotted. There were no 
other ocular or general physical findings of note. The patient was followed for three months, 
at the end of which time vision had decreased to 20/70. The lesion then appeared as a 
circumscribed, round, elevated (2 to 3 D.), gray mass. Peculiar pigmented striae ran horizontally 
across its surface (Fig. 5). At this time it was thought to be a benign vascular lesion. The 
patient was followed another two months, when vision had decreased to 20/200. It was the 
opinion of several consultants that the tumor was a malignant melanoma, and enucleation was 
advised. This was done on Jan. 14, 1950. At no time was the tension elevated. 

Pathologic Report—The anterior segment of the globe was normal. The choroid showed 
localized thickening at the posterior pole. 

Microscopic Study.—The retina showed flat separation at the macula and in the periphery, 
with albuminous subretinal fluid. There was marked cystoid degeneration adjacent to the 
macula and toward the periphery. The retinal vessels were congested. 

In the choroid, beneath the macula, was an elliptical, circumscribed cavernous hemangioma, 
measuring 5 by 1 mm. (Fig. 6). It consisted of dilated, sinusoidal blood spaces, separated by 
delicate connective tissue (Fig. 7). There was stasis of red and white blood corpuscles. The 
tumor was unencapsulated but had compressed the suprachoroidal lamellas into a pigmented 
pseudocapsule (Fig. 8). Bruch’s membrane was absent over the tumor. The overlying pigment 
epithelium was hyperplastic and discontinuous, with many swollen, pigment-laden cells desqua- 
mated into the subretinal space. Immediately to either side of the tumor were engorged, 
telangiectatic vessels, which diminished in size and number within a few millimeters. The 
remainder of the choroid was atrophic. 

COMMENT 


A. Sturge-Weber Syndrome (Encephalotrigeminal Angiomatosis ).—This syn- 
drome has been periodically reviewed in both the American and the European 
literature ( Ballantyne,’ 1930; Lindenmeyer,' 1932; O’Brien and Porter,’ 1933; 
Dunphy,*® 1935; Granstrém,’ 1935; Anderson,’ 1939, and Joy,* 1950). The first 
association of facial telangiectasia and infantile glaucoma was reported by Schirmer,’ 
(1860). The association of facial nevus, glaucoma, and cerebral disturbances was 
noted by Sturge *° in 1879. Roentgenologic confirmation of the meningeal telangiec- 
tasia was presented by Weber ™ in 1929. According to Joy, the literature now 
includes some 200 cases. In only 23 of these has histologic examination been made. 


3. Ballantyne, A. J.: Buphthalmos with Facial Nevus and Allied Conditions, Brit. J. Ophth. 
14:481, 1930. 


4. O’Brien, C. S., and Porter, W. C.: Glaucoma and Nevus Flammeus, Arch. Ophth. 
9:715 (May) 1933. 

5. Dunphy, E. B.: Glaucoma Accompanying Nevus Flammeus, Am. J. Ophth. 18:709, 1935. 

6. Granstrém, K. O.: Nevus Flammeus Associated with Glaucoma, Acta ophth. 13:115, 
1935. 

7. Anderson, J. R.: Hydrophthalmia or Congenital Glaucoma, London, Cambridge Univer- 
sity Press, 1939. 

8. Joy, H. H.: Nevus Flammeus with Glaucoma, Am. J. Ophth. 38:1401, 1950. 

9. Schirmer, R.: Ein Fall von Telangiectasie, von Graefes Arch. Ophth. 7:119, 1860. 

10. Sturge, W. A.: A Case of Partial Epilepsy, Apparently Due to a Lesion of One of 
the Vasomotor Centers of the Brain, Tr. Clin. Soc. London 12:162, 1879. 

11. Weber, P.: Notes on Association of Extensive Hemangiomatous Nevus of Skin with 
Cerebral Hemangioma, Especially Cases of Facial Vascular Nevus with Contralateral Hemi- 
plegia, Proc. Roy. Soc. Med. (Neurol. Sect.) 22:431, 1929. 
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The pathologic changes noted in most cases are (1) dilated intraocular capil- 
laries; (2) angioma or telangiectasia of the choroid, sometimes visible ophthal- 
moscopically as a tumor; (3) obstruction of the chamber angle, and (4) complete 
retinal detachment. It is interesting that only three globes were found free of any 
angiomatous changes in the uvea (Clausen,'? 1928; Weber,"' 1929; Safar,'* 1923). 

Glaucoma in this syndrome is usually of infantile (buphthalmic) type, with 
enlargement of the globe (70%). The adult type of glaucoma (30% ) may develop 
at any age (Salus,'* 1923; Pincus,’® 1939). Other ocular findings are deep cupping 
and atrophy of the optic disk, alterations in iris structure, abnormalities of ocular 
vessels, and typical glaucomatous field defects. In some cases the tension was 
normal, suggesting a burnt-out glaucoma (O’Brien and Porter,‘ 1933) or pseudo- 
glaucoma (Grossman,'* 1945). Ballantyne* (1930) and Garrow and Loewen- 
stein '* (1943) cited the belief of Ginsburg and Hudelo that if the angiomatosis is 
sufficiently developed antenatally, hydrophthalmos ensues; if later in life, an adult 
form of glaucoma results. The lesion is congenital but varies in the time it exerts 
its effects. 

Theories concerning the mechanism of glaucoma in this condition are numerous 
and may be found in the general summaries listed above. Of particular pertinence 
are those relating the glaucoma to vascular factors. The almost invariable finding 
of choroidal vascular abnormalities is obviously of great importance. Joy (1950) 
questioned whether angiomas do occur so consistently in this syndrome, since only 
“hopeless” eyes are enucleated. However, the frequency of their occurrence, their 
visible presence long prior to a hopeless state of the eye, and the finding of the 
isolated angioma in a preglaucomatous phase make it difficult to ignore their causal 
relation. He favored the concept of a breakdown in the blood-aqueous barrier, 
resulting in ,a plasmoid aqueous which blocks the angle (Tyson,* 1932; 
Dunphy,’ 1935). Experimental data concerning this, however, are inconclusive. 
It is our opinion that the cause of glaucoma in the Sturge-Weber syndrome is the 
congenital vascular anomaly of choroidal angiomatosis, resulting in an increased 
production of aqueous, with secondary changes affecting the filtration angle in 
some cases. Increased permeability of the capillaries may be an associated factor. 
Elwyn ** (1946) also attributed the glaucoma to the choroidal angioma. 

We are not aware of any data concerning a familial occurrence of this disease. 
Hence, the suggestive history that a parental cousin in Case 1 had nevus flammeus 
and “eye trouble” is very interesting. 

12. Clausen, W., in discussion on Voegele: Glaukom und Nevus flammeus, Klin. Monatsbl. 
Augenh. 81:393, 1928. : 

13. Safar, K.: Histologischer Beitrag zur Frage des ursachlichen Zusammenhanges 
zwischen Hydrophthalmus congenitus und Nevus flammeus, Ztschr. Augenh. 51:301, 1923. 

14. Salus, R.: Glaukom und Feuermal, Klin. Monatsbl. Augenh. 71:305, 1923. 

15. Pincus, M.: Nevus Flammeus of Face and Globe Associated with Glaucoma: Report 
of a Case, Arch. Ophth. 21:741 (May) 1939. 

16. Grossman, E.: Glaucoma with Nevus Flammeus: Report of a Case, Arch. Ophth. 
33:389 (May) 1945. 

17. Garrow, A., and Loewenstein, A.: A Case of Monocular Hydrophthalmia with Special 
Reference to Its Possible Relation to the Sturge-Weber Syndrome, Brit. J. Ophth. 27:335, 1943. 

18. Tyson, H. H.: Nevus Flammeus of the Face and Globe, Vascular Changes in Iris and 
Calcified Vascular Growth in Left Occipital Lobe of Brain, with Right Homonymous 
Hemianopia, Arch. Ophth. 8:365 (Sept.) 1932. 

19. Elwyn, H.: Diseases of the Retina, Philadelphia, The Blakiston Company, 1946. 
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B. Isolated Choroidal Angioma.—Our case of a lesion presenting the ophthal- 
moscopic appearance of a tumor resembling a malignant melanoma again brings up 
the question: Can one distinguish between these two tumors to the end that the 
globe may be preserved? Examination of the literature reveals that the matter has 
long been debated by skilled observers, with conflicting opinions expressed (Reis,”° 
1911; Salus, 1913; Mulock-Houwer,”? 1925-1933; Lent and Lyon,”* 1926; von 
Hippel,** 1931 ; Lindenmeyer,' 1932, Brons,** 1936). 

Mulock-Houwer was the chief exponent of the belief that choroidal angioma 
and malignant melanoma are in most instances diagnosable. He did not fail to 
point out, however, that the differentiation is difficult and at times impossible. His 
criteria for the diagnosis of choroidal angioma were as follows: (1) juxtapapillary 
location; (2) elevated, circumscribed mass of a yellowish-white or bluish-white 
color with slight or no pigmentation; (3) associated macular disturbance with 
central scotoma; (4) sector field defect (usually superior) ; (5) absence of inflam- 
matory or irritative signs around the tumor ; (6) youth of the patient; (7) presence 
of facial nevi; (8) dilatation of ocular vessels, and (9) slow growth or static course 
of the tumor. 

Those criteria which place the case in the Sturge-Weber category afford little 
difficulty in diagnosis. In the absence of such signs, all one’s acumen may be 
unavailing, for the remaining phenomena may occur as well with malignant mela- 
noma. Von Hippel ** (1931) expressed the opinion that one might suspect the 
nature of the tumor but that a certain diagnosis could not be made. 

We wish to suggest two possible aids in diagnosis. Since we have not yet had 
an opportunity to employ them, they are of speculative value only. First, it is 
known that hemangiomas increase in size during menstruation and pregnancy. Hence, 
in the case of young women, a visible alteration in the size of the lesion or its 
effect (tension) may possibly be observed at such times. Second, it has been 
shown (Grino and Billet,2* 1949) that orbital tumors (hemangioma and others) 
may be outlined by angiography, with injection of iodopyracet (diodrast® ). Although 
we know of no instance in which the intraocular circulation has been observed by 
such methods, it seems feasible that the dilated vascular bed would take up enough 
of the radiopaque substance to be visible roentgenographically. This would then be 
strong proof of angioma. If vascular anomalies of the orbit, meninges, or cerebrum 
are noted, whether or not the ocular tumor is demonstrated, strong suspicion of the 
presence of an angiomatous lesion should be aroused. It is important that roent- 
genograms be taken with the express purpose of visualizing the eye. Angiography, 
although not a casual procedure, in competent hands is considered safe. If it makes 
possible a correct diagnosis, its use appears to us to be amply warranted. Since 
most of the cases occur in the second decade of life, the advantage of retaining an 


20. Reis, W.: Zur Kenntnis der Angioma chorioideae, Ztschr. Augenh. 26:308, 1911. 

21. Salus, R.: Angiom der Aderhaut, Ztschr. Augenh. 30:317, 1913. 

22. Mulock-Houwer, A. W.: Beitrage zur pathologischen Anatomie und zur klinischen 
Diagnose des kavernésen Angioms der Choroidea, Klin. Monatsbl. Augenh. 75:657, 1925. 

23. Lent, E., and Lyon, M.: Hemangioma of the Choroid, Am. J. Ophth. 9:804, 1926. 


24. von Hippel, E.: Ueber des Angiom der Aderhaut, von Graefes Arch. Ophth. 77:46, 
1931. 


25. Brons, C.: Kavernéses Angiom der Chorioidea, Klin. Monatsbl. Augenh. 97:43, 1936. 
26. Grino, H., and Billet, E.: Diagnosis of Orbital Tumors, Am. J. Ophth. $2:897, 1949. 
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externally unblemished eye or one which may have useful vision is very great. 
Although secondary glaucoma appears to be inevitable, it may not occur for many 
years. Thus, Fehr ** (1905) carried a clinically diagnosed case 20 yr. before 
glaucoma necessitated enucleation; a typical angioma of the choroid was found at 
pathologic examination. 

Each case must be carefully evaluated. In the past conservative practice has 
dictated enucleation in most cases. By employing every diagnostic means, we may 
be able to avoid unnecessary mutilations. 

C. Histology of the Tumor.—Bergstrand and associates ** (1936) classified 
choroidal angioma as a telangiectatic type of angioma venosum racemosum. Cush- 
ing and Bailey ** (1928) listed it under angiomatous malformations. 

Panas and Rémy *° (1879) and Milles ** (1884) presented the earliest patho- 
logic descriptions. In typical cases, the tumor is lens-shaped, is quite sharply 
demarcated, although lacking a capsule, and occurs in the lower temporal portion 
of the fundus in the vicinity of the disk. It consists of large, endothelium-lined 
spaces, filled with blood and separated by delicate fibrous tissue. On the inner 
side may occur a fibrous-tissue band, sometimes containing bone. Bruch’s mem- 
brane may be intact or broken, with proliferation of the pigment epithelium, The 
overlying retina may undergo cystoid degeneration. In less typical cases, the 
lesion may consist of a choroidal telangiectasia, extensive and diffuse, which 
appears in some areas to be a convolute of vessels and in others a capillary or 
cavernous angioma. Thus, one basic pathologic process may take several forms. 

Garrow and Loewenstein ** (1943) reported a case of hydrophthalmia without 
facial nevus. The globe contained three separate angiomas: one of the retina and 
two of the choroid with calcification. The latter resembled the meningeal lesion 
of the Sturge-Weber syndrome. 


D. Relation of Isolated Angioma to the Sturge-Weber Syndrome.—A funda- 
mental kinship between these two conditions is suggested by the following observa- 
tions: (1) The ocular pathology is identical; (2) the fundi may show an identical 
tumor picture; (3) meningeal, choroidal, and cutaneous angiomatosis may occur 
separately or in various combinations. It seems justifiable, therefore, to consider 
the isolated choroidal angioma as a variant of encephalotrigeminal angiomatosis. 

E. Relation to the Phacomatoses.—Choroidal angioma affords evidence of kin- 
ship to phacomatoses of van der Hoeve. Thus, angioma of the choroid has been 
reported in a case of von Hippel’s angiomatosis (von Hippel,** 1911), and in one 
of tuberous sclerosis, together with an angioma (Loewenstein and Steel,** 1941). 


27. Fehr: Centralbl. f. prakt. Augenh. 39:161, 1905; cited by Lent and Lyon.?* 

28. Bergstrand, H.; Olivecrona, H., and Ténnis, W.: Gefiissmissbildungen und Gefassge- 
schwiilste des Gehirns, Leipzig, Georg Thieme, 1936. 

29. Cushing, H., and Bailey, P.: Tumors Arising from the Blood Vessels of the Brain, 
Springfield, Ill., Charles C Thomas, Publisher, 1928. 

30. Panas, F., and Rémy, A.: Anatomie pathologique de l'oeil, Paris, Vve. A. Delahaye 
& Cie, 1879. 

31. Milles, W. J.: Nevus of the Right Temporal and Orbital Regions: Nevus of the Choroid 
and Detachment of the Retina in the Right Eye, Tr. Ophth. Soc. U. Kingdom 4:168, 1884. 

32. von Hippel, E.: Die anatomische Grundlage der von mir beschriebenen “sehr seltenen 
Erkrankung der netzhaut,” von Graefes Arch. Ophth. 79:350, 1911. 

33. Loewenstein, A., and Steel, G.: Retinal Tuberous Sclerosis (Bourneville’s Disease), 
Am. J. Ophth. 24:731, 1941. 
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Both neurofibromatosis and the Sturge-Weber syndrome are associated with 
hydrophthalmos. Reese and Blodi ** have recently pointed out the systemic, angio- 
matous nature of retrolental fibroplasia and its association with orbital and cutaneous 
hemangiomas. It may be that retrolental fibroplasia will be found to constitute an 
entity related to the phacomatoses. The retinal pathology resembles that of Coats’s 
disease. (retinitis exudativa) and von Hippel’s disease except that the vascular 
tissue forms superficially in the retina and rapidly invades the vitreous. 


SUMMARY 


Angioma of the choroid, circumscribed or diffuse, is the basic ocular lesion of 
the Sturge-Weber syndrome (encephalotrigeminal angiomatosis). It also occurs 
as an isolated tumor visible ophthalmoscopically without cutaneous vascular nevi. 
Such tumors are often misdiagnosed as malignant melanoma. Criteria for differ- 
entiation are listed, with the suggestion that angiography may be a useful tool in 
outlining vascular tumors of the eye. 

A case of Sturge-Weber syndrome with buphthalmos and a case of isolated 
choroidal angioma appearing as a tumor in the fundus are presented, with patho- 
logic reports on the enucleated eyes of each. Basic similarities between the two 
conditions are reported, with the conclusion that the isolated tumor represents a 
variant of encephalotrigeminal angiomatosis. 


34. Reese, A., and Blodi, F.: Retrolental Fibroplasia, Am. J. Ophth. $4:1, 1951. 
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TRAUMATIC ENCEPHALOCELES OF THE ORBIT 


ARTHUR B. KING, M.D. 
SAYRE, PA. 


Sime: defects in the roof of an orbit may allow herniation of the intracranial 
contents with displacement of the globe. Such a defect may occur as a congeni- 
tal deformity, and a method of repair was advocated more than 20 yr. ago by 
Dandy.’ The same author also popularized the intracranial approach for the removal 
of orbital neoplasms. When this route is utilized, the thin part of the roof of the orbit 
is removed, but usually the defect is not large enough to allow the prolapse of the 
frontal lobe, and the healed dura, together with the orbital contents, has sufficient 
strength to prevent an encephalocele. However, if the orbital contents should require 
removal at a later time, this may not be the case, and protrusion of the brain through 
the defect may occur. Such a situation occurred in Case 1, reported here. Had suf- 
ficient foresight been available, a prolonged hospitalization and a difficult _ 
repair would have been avoided. 


In rare cases a traumatic herniation of the brain into the orbit is encountered. 


A large portion of the floor of the anterior fossa may have been fractured, the frag- 
ments shattered, and the dura torn so that the weight of the brain cannot be sup- 
ported. This produces a progressive proptosis and downward displacement of the 
globe, with resultant disfigurement and limitation of movement of the eye. In the 
second case to be described the defect was so large that the brain fell into the pos- 
terior nares and adjacent ase sinuses, as well as into the orbit. 


REPORT OF CASES 


Case 1.—G. S., a white girl aged 3 yr., had first been admitted to the Wilmer Ophthal- 
mological Institute of the Johns Hopkins Hospital on Sept. 24, 1947, with the complaint of 
protrusion of the right eye of one-month’s duration, Examination at this time disclosed that 
the right eye was proptosed 10 mm., with a slightly downward and outward displacement of 
the globe. There was marked limitation of upward and internal movement. The remainder of the 
physical and neurological examinations revealed nothing abnormal. Extensive laboratory and 
roentgenologic studies were made, without any significant findings. A few days after her 
admission, an exploration of the right orbit was performed through a brow incision, and two 
encapsulated tumor masses were found behind the globe, which on section proved to be sarcoma. 
A few days later, a craniotomy was done through a right frontal approach, and the roof of the 
right orbit was removed. In the posterior part of the orbit, a hard, white, dense, encapsulated 
tumor was found, which was removed. It was easily separated from the optic nerve. At this 
time, a diagnosis of rhabdomyosarcoma was made. The postoperative course was benign. The 
child was discharged 10 days later, to receive X-ray therapy at home. 


1. Dandy, W. E.: Operative Treatment for Certain Cases of Meningocele (or Encephalo- 
cele) into the Orbit, Arch. Ophth. 2:123-132 (Aug.) 1929. 
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The child was readmitted to the Wilmer Ophthalmological Institute on Jan. 7, 1948, at 
which time it was noted that the eye had once more become proptosed and there was then 
limitation of movement in all directions. Once more, general and physical examinations showed 
nothing abnormal, and roentgenograms of the skull were normal. A recurrence was suspected, 
and the right orbit was therefore exenterated. In removing the orbital contents, care was taken 


= 1.—Prolapse of frontal lobe into exenterated orbit. The split-thickness graft overlies 
in. 


Fig. 2.—Tantalum plate in place, replacing the defect in the roof of the orbit. 


not to injure the regenerated dura, which could be seen through the bony defect in the roof of the 
orbit. A split-thickness skin graft was placed over the denuded orbital walls. The postoperative 
course was again smooth until two weeks after operation, when the dressing was removed and 
it was found that there was a mass in the right orbit. The brain had broken through the dura, : 
pushed the skin graft in front of it, and occupied almost the entire orbit. A few days later, the 
child’s temperature became elevated, and spinal fluid flowed freely out of the orbit (Fig. 1). 
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Transfer to the neurosurgical service was arranged, where it was noted that the child was 
playful, and cooperative and appeared in good health and of normal intelligence. The right orbit 
was then filled with prolapsed grayish, necrotic brain tissue, the skin graft having sloughed 
away. The spinal fluid was continually draining around the edges of the mass. On the following 
day, the craniotomy incision was reopened, and the herniated brain was amputated. The edge 
of the bony defect was cleaned, and a tantalum plate was then cut to fit the defect. The tantalum 
plate was covered on the inside by a fascial graft. The craniotomy wound was then closed in 
the usual manner. At the same time, a tube graft was begun by the plastic surgeon, Dr. E. M. 
Hanrahan, which was to be used later to line the orbit as the tantalum plate on the orbital 
side was uncovered. The orbit was covered with a cotton patch to allow the necrotic brain 
tissue to slough away (Fig. 2). 


Fig. 3.—Final result, showing the full-thickness pedicle graft now lining the roof of the 
orbit and covering the under side of the tantalum plate. 


The child had a stormy postoperative course with an elevated temperature, but with the. 
use of penicillin, transfusions, and sulfadiazine the wound healed and the meningitis subsided. 
After this, a series of operations were carried out by the plastic surgeon, in which the tube flap 
was eventually freed from the chest wall and the tube attached along the superior margin of the 
orbit. During this time there was constant drainage of spinal fluid around the plate. The necrotic 
brain tissue liquefied and flowed out of the orbit. The orbit was kept packed with sterile gauze 
throughout this period. By March, 1948, it was felt that the flap had secured adequate circula- 
tion from the orbital ridge, and it was severed from the chest wall and pushed into the orbit. 
The new skin was held in place by a gauze pack. We found that the posterior and inferior 
walls of the orbit, which still contained the split-thickness graft, were too friable to permit their 
being sutured to a full-thickness graft. It was necessary to remove part of the split-thickness 
graft and allow the full-thickness graft to adhere to the medial wall of the orbit. By being held 
tightly against the tantalum plate and sides of the orbit, it gradually became firmly adherent. 
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The spinal-fluid fistula finally closed on June 12, 1948, about six months after the appearance 
of the herniation. Roentgenograms of the skull and chest were again normal. The child 
appeared to be in perfect health, was gaining weight, and seemed cheerful and active (Fig. 3). 
She was seen in August, 1948, when it was noted that a little clear fluid was once more 
draining around the posterior aspect of the orbit. The skin in this region was nodular and 
slightly tender. The child had been irritable and sleeping poorly. Near the apex of the orbit, 
in the skin graft, there was a bulging pink area, which was a recurrent tumor. Palliative 
treatment was undertaken. The child was seen again on Dec. 23, at which time it was found that 
the orbit was filled with a mass of neoplastic tissue. The parents reported that the spinal-fluid 
leak had closed, one week after she had been seen in August, and had not recurred. The course, 
however, was one of steady decline, and after the last visit the child deteriorated rapidly. The 
mass grew into the facial bones and into the jaw, from which there were several spontaneous 
hemorrhages. Death occurred in March, 1949, of massive recurrence of the neoplasm. 


Comment.—The first time this child was seen, it was believed that the tumor was 
malignant, but it was thought that every effort should be made to control the growth. 
Had it been realized that the removal of the orbital contents would later be under- 
taken, the orbital roof would have been replaced by a prosthesis at the first opera- 
tion. It was soon evident after the second operation that the regenerated dura plus 
a split-thickness graft was not nearly strong enough to support the weight of the 
frontal lobe, and the latter promptly prolapsed into the orbit. Once this occurred, 
of course, the defect was extremely difficult to repair. To place the tantalum plate 
and cover the inside with fascia was relatively simple. The difficult problem was to 
secure a full-thickness graft around the denuded bony walls of the orbit and to get 
it to adhere to the tantalum plate tightly enough to prevent a spinal-fluid leak. The 
plate was perforated so that the skin could adhere to the dura, which it did after 
two months. Unfortunately, the tumor was so malignant that it later recurred, 
extending even into the graft covering the orbit. Fortunately, the dura had become 
sufficiently adherent by this time to prevent a spinal-fluid fistula. If the tantalum 
plate had been placed in the roof of the orbit at the first operation, the orbital con- 
tents could have been removed later with safety, and a split-thickness graft would 
have been more than adequate to have covered it and prevented the long hospitaliza- 
tion which was required to correct the defect once the brain had prolapsed and 
become exposed. 


Case 2.—R. S., a white boy aged 2 yr., was admitted to the Robert Packer Hospital on 
June 1, 1950, because of protrusion of the right eye and rhinorrhea. The child had been well 
until about six months before, when he was involved in an automobile accident and sustained 
a compound fracture in the frontal region just above the nose. At this time, there was extrusion 
of brain through the wound, as well as several bony fragments. The wound had been repaired 
elsewhere, and it had healed per primam intentionem. The parents had noted for some time 
that the right eye was gradually protruding and being pushed downward. Since the repair, 
there had been a constant drip of clear fluid from the nose. A few days before admission high 
fever and stiffness of the neck developed. 

On admission, the child was wide-awake, alert, and cooperative. His temperature was 100 
F., and his pulse rate was 120. The neck was stiff. There was an irregular scar across the bridge 
of the nose and across the forehead. A small defect in the skull could be palpated. The right 
eye protruded several millimeters, and it was depressed downward and outward. The defect in 
the forehead was not bulging, but it was tense and Macewen’s sign was elicited. With the child 
standing, clear fluid dripped from the right nostril. On looking into the nares, a white, necrotic- 
appearing mass in the posterior part of the right nares was seen, which looked like brain. The 
rest of the physical examination revealed nothing of significance. Neurological examination 
disclosed that the right pupil did not react to light on direct stimulation but did react consen- 
sually. There was general weakness of all the extraocular movements of the right eye but no 
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actual paralysis. The fundi at this time were not seen, owing to lack of cooperation on the part 
of the patient. A lumbar puncture disclosed cloudy spinal fluid. One cubic centimeter of 
phenolsulfonphthalein was placed in the lumbar portion of the spinal canal, but over a prolonged 
period of observation the fluid from the nose was not stained pink. The spinal fluid contained 


Fig. 4—Preoperative roentgenograms, showing the destruction to the floor of the anterior 
fossa, supraorbital ridge and base of the nose. Note the roof of the orbit, which is depressed 
and tilted. 


Fig. 5.—Tantalum plate repairing the defect in the skull and forming a new supraorbital ridge. 


240 mg. of protein per 100 cc. and 13,500 cells per cubic millimeter. There was no growth on 
culture, however. Penicillin and sulfanilamide were given in large doses, and the signs of 
meningitis promptly disappeared. Roentgenograms of the skull showed a defect in the right 
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frontal region of the skull and a large defect in the floor of the anterior fossa, with displacement 
of the roof of the right orbit downward. The posterior portion, however, was tipped up toward 
the floor of the third ventricle (Fig. 4). 

When the meningitis had subsided, a bifrontal craniotomy was done. A large bony defect was 
found in the floor of the right side of the anterior fossa and over the right ethmoid sinuses. 
There was a large hole in the dura, through which brain extruded, and the roof of the orbit 
was found loose and depressed into the orbit. It was extracted. The roof of the ethmoid sinuses 
had been shattered and had disappeared. The brain had herniated into the orbit and into the 
ethmoid sinuses on the right side. 

The protruding brain substance was severed from the frontal lobe and aspirated from the 
orbit and sinuses. The dural edges were carefully delineated, and a fascial graft was used to 
close the defect. A piece of tantalum plate was fashioned to cover the defect in the roof of the 
orbit and ethmoid sinuses. The plate was molded to fit the bony irregularities in the anterior 
fossa, and it was secured without the use of screws or wedges. The brain was then allowed to 
fall back into place, and the craniotomy incision was closed in the usual manner (Fig. 5). 

The child had a benign postoperative course. The wound healed per primam intentionem. 
There was no further sign of meningitis, and by the ninth day after operation the rhinorrhea 
ceased. The child’s eye receded into the orbit, and the extraocular movements were restored. 
During anesthesia the fundus of the right eye was visualized. The disk was white and atrophic, 
and I believe that the right optic nerve was sufficiently traumatized at the time of accident to 
cause primary optic nerve atrophy. Since operation the child has been perfectly well. There 
has been no recurrence of the rhinorrhea. He has grown steadily; and at the time of this 
report there is only 1 mm. of proptosis, and the extraocular movements have a full range. 


Comment.—This case differed from the first in that the entire anterior fossa on 
the right side was badly shattered, allowing the brain to protrude into the ethmoid 
sinuses, as well as into the orbit. The defect over the globe was at least twice as 
large as that usually created by the transcranial approach into the orbit. This per- 
mitted the weight of the brain to push against the loose fragments and displace 
the orbital contents outward. It was surprising that, for several months, meningitis 
did not develop, despite the fact that the brain protruded into the posterior nares 
and could be seen by looking up into the nose. After the prolapsed brain had been 
removed and the dural defect repaired, the graft soon became watertight. The 
tantalum plate was held in place by the weight of the brain, and the orbital lining 
soon became adherent. The epithelium of the ethmoid sinuses regenerated quickly 
and covered the exposed dura and plate. This was expected in view of the normal 
rapid growth of epithelium of the nasal pharynx. This situation differed from that 
in the first case, in which there was only bare bone, which had no power of regen- 
erating epithelium and to which it was extremely difficult to get a full-thickness graft 
to adhere. Except for the loss of vision, which was probably sustained at the time of 
the accident, this child has been well and the prognosis should be good. 


COMMENT 

The prolapse of brain.tissue into the orbit following extensive trauma to the 
base of the skull, or through defects in the orbital roof made during the process 
of removing a neoplasm by the intracranial route, is an unusual complication. The 
former occurs when a large portion of the floor of the anterior fossa is shattered or 
displaced and. the overlying dura is torn, whereas in my experience the latter has 
happened only when the orbital contents were later removed. If this operation is 
anticipated, the defect in the orbital roof should be repaired and allowed to heal 
solidly before the exenteration is carried out. 
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The defect in the dura must be large to allow the brain to protrude into the orbit 
and/or the paranasal sinuses. The life of the patient is then endangered by infection 
of the exposed brain or of the cerebrospinal fluid. Acute meningitis can be readily 
controlled by appropriate medication, but chronic adhesive arachnoiditis must be 
prevented. The latter may occur despite the use of antibiotics; and if it spreads to 
the region of the chiasm, it will seriously affect the circulation of the cerebrospinal 
fluid, as well as compress the optic nerves. If the arachnoiditis becomes extensive, 
the rhinorrhea is a necessary escape mechanism for the fluid. It becomes difficult 
to plug the leak; and when it is accomplished, a communicating hydrocephalus 
results. Fortunately, in neither patient did this occur; but it has been known to 
progress slowly or to remain dormant for a number of years, and it may yet be a 
complication in Case 2. 

The first step in the correction of the encephalocele is to restore the continuity of 
the dura. To accomplish this, an operative approach that allows the exposure of the 
entire anterior fossa is to be preferred. A scalp incision paralleling the coronal 
suture, but just inside the hairline, is best, and a bilateral bone flap is cut as far 
anteriorly as the frontal sinuses will allow. This will permit easy access to and 
repair of the dural tear. In my hands, a piece of temporal fascia, or fascia lata, has 
been the best dural substitute. No attempt should be made to replace the protruded 
brain. It is grossly contaminated and of no clinical importance. Amputation flush 
with the dura will result in the largest percentage of cases with uncomplicated 
healing. 

Tantalum is an effective material to replace the loss of bone. The plate should 
be fashioned so that it is wedged tightly between natural beny prominences, since 
screws cannot easily be placed in the base of the skull. The weight of the frontal 
lobes will keep the plate in position if the lateral movement is prevented by anchoring 
it to anatomical bony irregularities. 

It is obvious that the plate must be covered with skin or mucous membrane on 
its exposed surface. Fortunately, mucous membrane regenerates rapidly, and if 
the plate is perforated it can adhere to the dura easily. It will be noted in Case 2 
that complete covering of the prostheses occurred within a few days. Covering of 
the bare metal, as was done in Case 1, was a long and difficult process. Had the 
trouble been anticipated, the plate would have been laid over a piece of fascia. Then, 
when the orbital contents were removed, there would have been viable tissue to 
which to place the skin graft. 

Antibiotics should be used liberally during the period of healing and as long 
as the rhinorrhea is present. Surprisingly, infection has not been a complication, 
as has been frequently encountered when tantalum plates have been used in con- 
taminated wounds over the vault. Perhaps this has been because the plate, while 
exposed either in the orbit or in the nose, had excellent drainage around it, with 
no resulting collection of fluid or debris, which prevented infection. 


SUMMARY 
Two cases of traumatic encephaloceles of the orbit are reported. Traumatic 
encephaloceles of the orbit may occur through defects in the orbital roof produced 
by the intracranial approach for the removal of orbital tumors, or by trauma during 
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which the floor of the anterior fossa is shattered and distorted. Infection of the 
protruding brain and of the subarachnoid space becomes a major hazard. The 
affected eye is proptosed, and the extraocular movements are limited. 

The first case cited was that of a patient in whom a prolapse of the frontal lobe 
of the brain developed after exenteration of the orbit for a malignant tumor. An 
intracranial removal had been attempted previously, but the defect in the orbital roof 
had not been repaired. 

The second case illustrates the formation of an encephalocele after extensive 
trauma to the dura and floor of the anterior fossa of the skull. Protrusion of the 
globe was noted some months after the accident. 

A method of repair of the dura and bony defects is discussed. Fascia makes an 
excellent dural substitute, and tantalum a satisfactory replacement for the bone. 
Antibiotics are most useful in promoting rapid and primary healing. 
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ROLE OF TERRAMYCIN IN OPHTHALMOLOGY 


NICHOLAS G. DOUVAS, M.D. 


ROBERT M. FEATHERSTONE, Ph.D. 
AND 
ALSON E. BRALEY, M.D. 
CITY 


wr THE discovery of new antibiotic substances the treatment of ocular 
diseases has changed considerably during recent years. One of the new 
broad bacterial spectrum antibiotics is terramycin.’ This antibiotic will be com- 
pared with previously reported substances to determine its role in ophthalmology.’ 

Terramycin is an amphoteric compound whose empirical formula is believed 
to be C,,H,,.-.,N,O, * 2H,O.* The chemical and physical properties of terramycin 
have been studied,* as well as its antimicrobial action® and pharmacodynamics.° 
Numerous articles on the clinical effectiveness of terramycin in a wide variety of 
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infections have appeared in the literature.” At the time of this writing no pub- 
lished reports are available on the effectiveness of terramycin in the treatment of 
ocular infections. 

Terramycin hydrochloride, powdered and in a special ophthalmic borate buffer, 
and 0.1 per cent terramycin hydrochloride in ophthalmic ointment were used in a 
study of the following properties: (@) solubility of terramycin in various ophthal- 
mic buffer solutions; (b) comparison of stabilities of terramycin and aureomycin 
at room and refrigerator temperatures; (c) comparative sensitivities of various 
ophthalmic bacterial pathogens to terramycin, aureomycin, penicillin, chlorampheni- 
col, bacitracin, polymyxin B, streptomycin, gantrisin® (3,4-dimethyl-5-sulfanilami- 
doisoxazole), sulfacetimide, “propion” (a preparation of fatty acids and 5 per 
cent sodium propionate) and benzalkonium (zephiran) chloride; (d) terramycin 
protection studies against the herpes simplex virus with drug toxicity controls in 
mice; (¢) penetration of terramycin and aureomycin into the aqueous humor in 
rabbit eyes, and (f) clinical observations on terramycin in the treatment of con- 
junctivitis and corneal ulceration. 


EXPERIMENTS AND RESULTS 


A. Terramycin Hydrochloride Solubility—Solution of 50 mg. of powdered 
terramycin hydrochloride was attempted in 10 cc. volumes of each of the following 
vehicles: distilled water; phosphate buffer solutions at pH 5.9, 6.64, 7.38 and 
8.04; borate buffer solutions at pH 6.77, 7.36 and 8.08; Gifford’s* buffers—acid 
solution no. 1 (pH 5), acid solution no. 2 (pH 6), alkaline solution no. 1 (pH 7.6) 
and alkaline solution no. 2 (pH 8.4); manufacturer’s special ophthalmic borate 
buffer (sodium chloride, 125 mg.; sodium borate, 50 mg., and distilled water, 
10 cc.), pH 8.175, and manufacturer’s sodium borate buffer combined with 
1: 3,500 solution of benzalkonium chloride (pH 8.26). The glass electrode method 
was used for pH determinations. Clear, stable terramycin solution resulted only 
in the case of Gifford’s alkaline buffer no. 2 and the manufacturer’s ophthalmic 
borate buffer. 


B. Terramycin Hydrochloride Stability—A diffusion plate assay method was 
used, in which a blood agar plate was evenly and completely streaked with a sus- 
ceptible strain of hemolytic Staphylococcus aureus (Micrococcus pyogenes aureus). 
Filter paper (Whatman no. 2) disks, measuring 3 mm. in diameter, were saturated 
with the test drug solutions and then placed on the streaked plates. After 48 
hours of incubation at 37 C., the radius of the colony-free zone was measured in 
millimeters from the edge of the filter paper disk. Samples of ophthalmic terra- 
mycin hydrochloride solution (2.5 mg. per cubic centimeter) and ophthalmic 
aureomycin hydrochloride solution (2.5 mg. per cubic centimeter) kept at room 


7. Keefer, Hobby and others. Hendricks, F. D.; Greaves, A. B.; Olansky, S.; Taggart, 
S. R.; Lewis, C. N.; Landman, G. S.; MacDonald, G. R., and Welch, H.: Terramycin in the 
Treatment of Veneral Diseases: A Preliminary Report, J. A. M. A. 148:4-5 (May 6) 1950. 
Melcher, G. W., Jr.; Gibson, C. D., Jr.; Rose, H. M., and»Kneeland, Y.: Terramycin in the 
Treatment of Pneumococcic and Primary Atypical Pneumonia, ibid. 143:1303-1308 (Aug. 12) 
1950. Pratt, P. T.: A Preliminary Report on the Use of Terramycin in Pneumonia, Nebraska 
M. J. 35:294-295 (Sept.) 1950. 

8. Gifford, S. R.: Reaction of Buffer Solution and of Ophthalmic Drugs: Further Note, 
Arch. Ophth. 13:78-82 (Jan.) 1935. 
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temperature and under refrigeration were compared with the effect of preparations 
of the fresh drug. ; 

Terramycin solution remained stable for five days at room temperature but had 
lost 50 per cent of the effectiveness of fresh preparations at the end of 15 days, 
whereas the aureomycin solution kept at room temperature had lost 50 per cent 
of its effectiveness by the end of the sixth day. A terramycin solution under 
refrigeration for 50 days was just as effective as the fresh preparations, whereas 
50 day old refrigerated aureomycin was 50 per cent as effective as the fresh 
aureomycin preparation. After one week the drug solutions kept at room tem- 
perature became darker and more acid ; at 25 days the pH was 7.5. 

Comparative Drug Sensitivities of Bacteria—The sensitivities of 104 strains 
of bacteria cultured from the conjunctival sacs of various patients in the eye clinic 
were determined. The in vitro effectiveness of terramycin was compared with that 
of aureomycin, penicillin, chloramphenicol, bacitracin, polymyxin B, streptomycin, 


Taste 1.—Bacterial Drug Sensitivity Studies (Filter Paper—Diffusion Plate Method) 


A: B: 

Hemolytie Staphylococcus aureus Alpha Hemolytic Streptococcus 
“Mean Radius No. of | ‘Mean Radius No. of 
Zone o Strains ne o 

Inhibition, No.of with Inhibition, No.of with 
Mm. fro! Strains Radius Mm. from Strains 


Radius 

Drug Tested <imm. Disk Edge Tested <1 mm. 
Terramycin, 1.25 67 1 76221 n 0 
Aureomycin, 1.25 mg./ce.... 67 1 80+ 24 n 0 
Penicillin, 500 67 2 16.7 + 2.9 
Chloramphenicol, 1.25 mg./cc......... 4523 67 4 5.5 + 2.7 ll 1 
Gantrisin,® ophth. str............. 0.74 +19 27 23 7923.7 7 0 
Sulfacetimide, 7.5% .........cssseeees 0.8t + 2.1 27 23 86+ 3.5 7 2 
0.0 2: 0.1 27 26 oro 7 7 
Benzalkonium chloride, 1:5,000........ 0.10.2 27 25 oto 7 7 
Bacitracin, 500 40 8 62224 4 0 
Polymyxin B, 1.25 mg./ee............. 1205 40 7 0102 4 4 
Streptomycin, 56 78221 40 0 4 0 
Streptomycin, 1.25 mg./ce............. 6018 40 1 42217 4 0 


* Standard deviation. 
+t Incomplete inhibition. 


gantrisin,® sulfacetimide, “propion” and benzalkonium. The drug concentrations 
used in the tests were chosen arbitrarily at one fourth of the usually recommended 
ophthalmic concentration in the case of terramycin (T), aureomycin (A), peni- 
cillin (P), chloramphenicol (C), gantrisin® (G) and sulfacetimide (Sulfa). 
“Propion” (Pr), benzalkonium (Z) and bacitracin (B) were used undiluted in the 
clinical concentration usually recommended. The polymyxin B (P-B) concentration 
was chosen arbitrarily as 1.25 mg. per cubic centimeter ; streptomycin was studied at 
concentrations of 5 and 1.25 mg. per cubic centimeter (S 5 and S 1.25). 

The technique used for the most part was that of a filter paper disk-diffusion 
plate assay, as described in the determination of terramycin stability. The results 
obtained in this study are summarized in tables 1 and 2. Analyses of variance ® 
were applied to the observations summarized in these tables. No significant varia- 
tion existed among the various strains comprising each of the four groups indi- 


9. Snedecor, G. W.: Statistical Methods Applied to Experiments in Agriculture and 
Biology, ed. 5, Ames, Iowa, Iowa State College Press, 1948, chap. 10 and 11. 
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cated in these tables. The variations noted in the results are attributable to the 
individual efficacy of drugs. The inhibitory effectiveness of each drug was compared 
with that of every other drug used with the same bacterial strains. 

The results observed with 67 strains of hemolytic Staph. aureus are repre- 
sented in table 1 A. The significant findings regarding inhibitory properties are 
summarized as follows: One asterisk (*) indicates that the F value ® exceeds that 
required at the 5 per cent level of confidence, whereas two asterisks (**) show 
the F value to exceed that required at the 1 per cent level of confidence, indicating 
an even greater significance for the differences noted. Between all pairs of drugs 


Taste 2.—Bacterial Drug Sensitivity. Studies (Filter Paper—Diffusion Plate Method) 


A: Diplococecus pneumoniae B: Gram-Negative Organisms 


Mean Radius 
Zone of 
Inhibition, Inhibition, 
Mm. from Strains Radius 
Drug Tested <1 mm. 
Terramycin, 1.25 mg./ce 
Aureomycin, 1.25 mg./ee. 
Penicillin, 500 u./ce 
Chloramphenicol, 1.25 mg./ce 
Gantrisin, % ophth. strength 
Sulfacetimide, 7.5% 
“Propion,” 5% 
Benzalkonium chloride, 1:5,000. 


Polymyxin B, 1.25 mg./ce.... 
Streptomycin, 5 mg./ce. 
Streptomycin, 1.25 mg./ee 


© 


* Standard deviation. 
t Incomplete inhibition. 


not specifically mentioned here and in later summaries the difference in inhibitory 
properties was found not to be significant at either level of confidence. 
P# > A,.C (67 strains) 
T, A, P * > G, Sulfa, Pr, Z 
> Pr, Z (27 strains) 
C* >G, Sulfa 
T, A, P, C, S5, $125 ** > P-B 
A* >B8B (40 strains) 
> S5, 125 
> AC 
Composite rank order: P > S5 > $1.25, T, A, C > B, P-B, G, Sulfa, Pr, Z 
(Technically, P-B, B, S5 and S 1.25 cannot be compared with Pr, Z, G and Sulfa because 
they were not studied against the same strains here and in later summaries.) 


Table 1B shows the results obtained when 11 strains of alpha hemolytic 
Streptococcus were studied with the same drugs. In like manner, the order of 
drug effectiveness against this organism appears to be as follows, with significance 
at the 5 per cent level (*) or the 1 per cent (**) level. 

> TA, Selle 

P* >G, $3, $125 By *> 
Inspection of the means here suggests further differences, but the number of 
strains studied (four to 11 strains) was not sufficient for greater definition. 
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Sensitivity studies with nine Diplococcus pneumoniae strains are summarized 
in table 2A. In this case significant differences at 5 and 1 per cent levels of con- 
fidence are as follows: 

P ** > T, A, C, Sulfa, Pr, Z 
SG 
Pe 


In table 2B all of the gram-negative organisms studied were arbitrarily 
grouped together for purposes of statistical analysis. The organisms comprising 
this group are individually listed, with their drug sensitivity responses, in table 3. 
Significant differences are as follows: 


Inspection of the means in table 2 suggests further differences, but the number of 


strains studied (three to nine strains) was not sufficient for greater definition by 
statistical methods. 


TasLe 3.—Individual Bacterial Drug Sensitivity Studies (Gram-Negative Rods) 


Aureomycin, 

1.25 Mg./Ce. 

Penicillin, 

Ophth. Strength 
> o- Sulfacetimide, 


500 U./Ce. 
Chloramphenicol, 


Terramycin, 
1.25 Mg./Ce. : 
1.25 Mg./Ce. 

Gantrisin,® 
Chloride, 1:500 
Bacitracin, 
500 U./Ce. 

: Polymyxin B, 
1.25 Mg./Ce. 


75 % 
Streptomycin, 


5 Mg./Ce. 


* Me./ 


Benzalkonium 


Pseudomonas aeruginosa 
Ps. aeruginosa 
Paracolobactrum aerogenoides 


con oo 


. 


PERS 


SHANE 


* Incomplete inhibition. 


Studies made on eight other miscellaneous bacterial strains, including Staph. 
albus (Micrococcus pyogenes albus), Staphylococcus citreus (Micrococcus pyo- 
genes citreus) and Streptococcus pyogenes, again indicated the general superiority 
of penicillin over terramycin for gram-positive organisms. 

Blood agar diffusion plate studies were made with 5 per cent “propion” and 
1: 5,000 benzalkonium chloride solution, in which the filter paper disk was replaced 
by a well holding 1 drop of the test drug. The well was made by digging a 
small bit of agar out of the blood agar plate. These studies were with hemolytic 
Staph. aureus strains isolated from the conjunctival sacs of nine patients. Signifi- 
cant inhibition of bacterial growth about the drug well was not noted in any of 
these tests. 


Further studies were made using broth cultures and a pour plate reading 
technique. This method was carried out as follows: 


1. Meat infusion broth was inoculated heavily with the bacterial organism and incubated 
for six hours at 37 C. 
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2. Test tubes were prepared containing 0.8 cc. of sterile meat infusion broth, 0.1 cc. of 
bacterial inoculum and 0.1 cc. of the test drug. (Test drugs consisted of the following, in the 
concentrations indicated per cubic centimeter, terramycin, 5 mg.; aureomycin, 5 mg.; chlor- 
amphenicol, 5 mg.; polymyxin B, 5 mg.; streptomycin, 20 and 5 mg.; penicillin, 2,000 units; 
bacitracin, 2,000 units ; benzalkonium chloride, 1 : 5,000; sulfacetimide, 30 per cent, and “propion,” 
5 per cent.) 

3. A control test tube contained 0.9 cc. of sterile meat infusion broth and 0.1 cc. of bacterial 
inoculum. 

4. All test tubes were incubated 24 hours at 37 C. 

5. Four-tenths cubic centimeter was poured from each of the above test tubes on a blood 
agar plate. 

6. The blood agar plate was incubated 24 hours, and then the number of bacterial colonies 
growing on the agar was counted. 
The results are summarized in table 4. 


Taste 4.—Bacterial Drug Sensitivity Studies ( Broth Culture—Pour Plate Method) 


3 
> as 5 88 
> 
isms ‘olonies Counted 3 
Hemolytic Staph. Too many to count.... 3 6 ) 
Complete inhibition 56 2 2 4 2 
Complete inhibition .... Sis 3 1 2 1 2 - J Fy 
A. aerogenes * 0 = complete inhibition 0 0 M O OM MOM M 
M 0 
M 


* 0 indicates complete inhibition; M, too many to count. 


Examination of the results obtained in this study revealed no apparent differ- 
ences from those obtained with the diffusion plate method except in the case of 
benzalkonium, which appears to be fairly effective with the broth culture-pour 
plate method. A possible explanation of this finding may be that benzalkonium 
acts primarily at surfaces and is unable to diffuse into the blood agar in the dif- 
fusion plate study as do the antibiotics. In the broth culture-pour plate method, 
benzalkonium can come into direct contact with the bacterial organism. The pos- 
sible clinical significance of this observation is that benzalkonium may be expected 
to be effective in a surface conjunctival infection. If the nidus of infection is 
subepithelial or deeper, benzalkonium may well be unable to diffuse through the 
tissues in order to reach the pathogenic organisms, as do the antibiotics. 

D. Terramycin Protection Studies Versus the Herpes Simplex Virus——These 
studies were carried out using three groups of 10 white Swiss mice each, the ani- 
mals weighing 10 to 12 Gm. each. A 0.5 cc. intraperitoneal injection, containing 
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15 micrograms, of terramycin hydrochloride (in borate buffer, pH 8.175) was 
made into each mouse. Twenty-four hours later a 0.03 cc. intracerebral injection 
was made into each mouse, the intracerebral injection consisting of a standard herpes 
simplex virus inoculum diluted to’10* for group 1, to 10° for group 2, and to 10° 
for group 3. Three control groups of 10 mice each which did not receive the terra- 
mycin injection received the intracerebral injections of the aforementioned herpes 
virus dilutions. 

Additional terramycin toxicity control studies were carried out using three 
groups of 10 mice each. Groups 1, 2 and 3 were given intraperitoneal injections 
of terramycin hydrochloride (in special borate buffer, pH 8.175) having concen- 
trations of 15, 20 and 30 micrograms respectively in a 0.5 cc. volume. The mice 
were observed for a period of two weeks, and the number of deaths was recorded. 

Terramycin was not effective against the herpes virus, inasmuch as all the 
terramycin-protected mice died before the control mice receiving the herpes virus 
inoculum. None of the terramycin toxicity control mice receiving the intraperitoneal 
injection of 15 micrograms died, whereas 40 per cent of the mice receiving the 20 
microgram injection and 50 per cent receiving the 30 microgram injection died. 

E. Penetration of Terramycin and Aureomycin into Rabbit Aqueous Humor.— 
Eighty rabbit eyes were used to investigate the degree of terramycin penetration 
into the aqueous humor as compared with that of aureomycin. Penetration was 
studied after a five minute corneal drug bath with (a) immediate withdrawal of 
aqueous, (b) withdrawal of aqueous after 30 minutes and (c) epithelial abrasion 
of one third of each cornea and withdrawal of aqueous after 30 minutes. A fourth 
group (d) of rabbits was given one of the antibiotics intravenously 100 minutes 
before withdrawal of aqueous, and a fifth group (¢) used as a control, received 
no drug. 

The technique followed in studies @ to ¢ consisted in using one eye as a control 
and treating the other eye of each rabbit. The corneal epithelium was intact in 
studies a and b, whereas in c the central one third of both corneas was abraded of 
epithelium with gauze. The area of abrasion was checked by the instillation of 1 
drop of 1 per cent fluorescein sodium; this was followed by thorough flushing of 
both eyes with distilled water, and after a four hour interval one eye was bathed. 
All corneal baths were carried out with a glass tube that permitted the entire 
corneal surface to come in contact with the drug solution. The drug column in the 
bathing tube was at a 1 cm. height. Ophthalmic 5 mg. per cubic centimeter solutions 
of terramycin hydrochloride (pH 8.175) and of aureomycin hydrochloride (pH 
8.2) in special borate buffer were used for the five minute corneal baths. The 
rabbits in study d were given intravenously 30 mg. per kilogram of body weight 
of 10 mg. per cubic centimeter solutions of terramycin hydrochloride in special 
borate buffer or of aureomycin hydrochloride in 1.95 per cent /-leucine buffer. In 
all cases both eyes were thoroughly flushed with distilled water prior to withdrawal 
of aqueous with a No. 25 needle and a 0.25 cc. syringe. 

Aqueous light absorption or optical densities were measured with the Beckman 
quartz spectrophotometer (model DU), using quartz micro cells described by 
Lowry and Bessey.” These cells permitted direct measurements without dilution of 


10. Lowry, O. H., and Bessey, O. A.: The Adaptation of the Beckman Spectrophotometer 
to Measurements on Minute Quantities of Biological Materials, J. Biol. Chem. 168:633-639 
(June) 1946. 
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the 0.2 cc. samples of aqueous humor obtained. Preliminary studies revealed con- 
siderable ultraviolet light absorption by the normal rabbit aqueous humor at wave- 
lengths below 350 millimicrons, as indicated by the optical densities recorded in 
the accompanying chart. Above 350 millimicrons light absorption of the aqueous 
is minimal, whereas optical density curves for terramycin hydrochloride and 
aureomycin hydrochloride in special borate buffer solutions show absorption peaks 
at 370 and 380 millimicrons, respectively, permitting measurement of antibiotics at 
these wavelengths although present in the aqueous humor. Other absorption peaks 
for the above mentioned antibiotics occur at lower wavelengths, but these cannot 
be used here, owing to the optically dense aqueous. The inset in the chart, showing 


2s 


Microgroms/mi 


Peck absorption of Aureomycin 


220 250 300 30 
Wavelength in Millimicrons 


Ultraviolet absorption curve for undiluted rabbit aqueous humor. Inset: curve for terra- 
mycin, 370 millimicrons and aureomycin, 380 millimicrons. 


concentration-optical density curves for terramycin at 370 millimicrons and for 
aureomycin at 380 millimicrons, represents identical curves for the two substances. 

Although the number of rabbits used in these experiments was too small to 
permit a meaningful study of statistical significance, inspection of the optical densi- 
ties summarized in table 5 reveals that no great differences existed between the 
control and the treated eye with either terramycin or aureomycin in studies a or b. 
Greater differences were present in study c; the difference in optical density may 
be assumed to be due to the presence of the antibiotic in the aqueous humor. The 
antibiotic concentration, as obtained by reference to the optical density-concentration 
curve (inset, chart), approximates 28 micrograms per cubic centimeter for terra- 
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mycin penetration through the abraded cornea and 8 micrograms per cubic centimeter 
for aureomycin. The increased optical density in the control eyes was probably due 
to the presence of residual fluorescein. These experiments indicate that the normal 
corneal epithelium acts as a barrier to the passage of terramycin and aureomycin 
into the aqueous. Differences in optical densities noted in studies d and ¢ indicate, 
on reference to the optical density-concentration curve, a penetration of approx- 
imately 3 micrograms of terramycin per cubic centimeter after intravenous 
administration. No penetration of aureomycin into the aqueous was detected after 
intravenous administration. 

Concentrations below 2 micrograms per cubic centimeter could not be reliably 
measured in these experiments. Although smaller drug concentrations in aqueous 
humor may be measured by the dilution bioassay method," the measurements by 
the aforementioned spectrophotometric assay without dilution of samples are more 
direct and appear to be sufficiently sensitive, since the assay of drug concentrations 
below 2 micrograms per cubic centimeter is not necessary in terms of practical 
considerations ‘defined by the range of required inhibiting concentrations of terra- 
mycin for various pathogenic bacteria. Gocke and his associates ** determined the 


Taste 5.—Mean Optical Densities and Standard Deviations of Rabbit Aqueous Humor* 


Terramycin Aureomycin 
No.of 


Eye Rabbits ‘Control Eye Treated Eye Rabbits “ControlEye Treated Eye 
5 min. bath; immediate withdrawal of 
a 


0.052 + 0.080 0.057 + 0.029 4 0.026 0.011 0.047 + 0.032 


30 min 0.072 + 0.082 0.052 = 0.085 4 0.048 + 0.022 0.026 + 0.005 
Same as “@) after % of each cornea abraded —. 0.054 — 4 —_—*. 0.054 0.359 + 0.086. 


and stained with fluorescein 08. 
Intravenous drug ee aqueous 


after 100 min 0.156 0.051 0.157 + 0.073 4 0.082 0.050 0.087 6.055 
0.064 + 0.035 0.065 + 0.080 4 0.056 + 0.028 0.056 + 0.029 


* Optieal densities can be measured reliably between 0.045 and 1.00 with the Beckman spectrophotometer. 


terramycin sensitivity of selected strains by various methods, For any given strain, 
there was a marked difference in the value of the sensitivity, depending on the 
method and on whether partial or complete inhibition was used as the end point. 
The lowest values were obtained by the turbidimetric method in every instance, and 
the values obtained by the different methods increased with the duration of incu- 
bation. The highest values were obtained by the plate dilution method with readings 
made after 48 hours of growth. The results were subject to a minimum fluctuation 
when the plate dilution method was used with 48 hour readings. By this method 
the range of terramycin concentrations required for complete bacterial inhibition 
was 0.1 to 6.3 micrograms per cubic centimeter (mode, 6.3 micrograms) for 35 D. 
pneumoniae strains; 6.3 to 50 micrograms per cubic centimeter (mode, 25 micro- 
grams) for 14 Str. viridans strains, and 3.1 to > 800 micrograms per cubic 
centimeter (mode, > 800 micrograms) for 39 Staph. aureus strains. Most of these 
strains were similar also in their sensitivity to aureomycin, although some individual 

11. deRoetth, A., Jr.: Penetration of Aureomycin into the Eye, Arch. Ophth. 42:365-372 
(Oct.) 1949, 


12. Gocke, T. M.; Jackson, G. G.; Wilcox, C., and Finland, M.: In Vitro Studies on 
Terramycin, Ann. New York Acad. Sc. 58:297-302 (Sept. 15) 1950. 
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and independent variations were present. In terms of these in vitro bacterial 
sensitivities, it would appear that adequate aqueous concentrations of both terra- 
mycin and aureomycin can be expected clinically following local instillation in cases 
of corneal ulceration when the epithelial barrier is not present. 

F. Clinical Studies with Terramycin.—Terramycin was well tolerated by the 
patients in whom it was used, with no complaints as to subjective irritation or 
sensitization. A 25 mg. per cubic centimeter solution of terramycin hydrochloride 
(in special borate buffer, pH 8.175) produced no ocular irritation. 

Clinically, in the treatment of bacterial conjunctivitis a 5 mg. per cubic centimeter 
solution of terramycin hydrochloride (in borate buffer, pH 8.175) was prescribed, 
with instructions for the instillation of 2 drops into the conjunctival sac every two 
hours during the day. In some cases this was supplemented with the insertion of 
0.1 per cent terramycin ophthalmic ointment at bedtime. Whenever the ointment 
was prescribed alone, the patient was instructed to apply it to the conjunctival sac 
four times a day. 

Sixty patients with bacterial or catarrhal conjunctivitis were treated with 
terramycin. The conjunctivitis was acute in 54 and chronic in six. Bacterial 
organisms considered ophthalmic pathogens were cultured on blood agar plates in 
36 cases. The organisms reported included the following: 28 cultures of hemolytic 
Staph. aureus; 5 cultures of alpha hemolytic Streptococcus ; 2 cultures of D. pneu- 
moniae and 4 cultures of Paracolobactrum aerogenoides. Thirty-four of the 60 
patients reported back to the eye clinic for evaluation of therapy. Thirty of these 
patients were considered as greatly improved or clinically cured after 24 to 48 hours 
of therapy. Two patients treated with terramycin ophthalmic ointment alone required 
three days of treatment before clinical cure resulted. Five days of therapy with 
drops and ointment was necessary in a case of very severe conjunctivitis with 
marked chemosis and lid edema before the condition could be considered clinically 
cured. Treatment with ointment alone was necessary for three weeks in a case of 
conjunctivitis complicated by the presence of blepharitis; however, the parents 
added that the medication was at first not used very faithfully. Data on a few of 
the patients who were treated and their accompanying laboratory studies are to be 
found in table 6. 

Two patients with acute follicular conjunctivitis, type Béal, failed to respond 
to four and five days of terramycin therapy, respectively. 

Three patients with marginal corneal ulcer were treated. The culture for two 
were positive for hemolytic Staph. aureus. In one, treated with both drops and 
ointment, the cornea did not stain after two days of treatment, whereas in the other 
two, treated with terramycin drops alone, no staining of the cornea occurred after 
four days of treatment. Terramycin was also used prophylactically in four cases of 
finger nail corneal abrasion, with no complications resulting from the abrasion. 

Terramycin was prescribed for four patients with dendritic keratitis. On one 
of them no follow-up observation was possible. The second patient was hospitalized, 

treated and observed for two weeks. Treatment consisted of eye drops instilled 
every two hours day and night for one week, and during the day only throughout 
the second week of treatment. Undissolved terramycin ophthalmic powder was 
dusted on the ulceration daily. Although the patient was considerably improved, 
the response to terramycin cannot be called dramatic, inasmuch as one small staining 
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area of corneal ulceration remained at the end of two weeks. The third and fourth 
patients failed to improve with terramycin therapy. 

One patient with episcleritis was treated with terramycin, with clinical cure 
after two days of treatment. 

One hundred and ten patients were treated for three days prior to operation 
with 0.1 per cent terramycin ophthalmic ointment, by placing the drug in the con- 
junctival sac four times a day. All these patients had cultures prior to treatment ; 
37 cultures were reported positive for ophthalmic pathogens. The organisms 
reported were hemolytic Staph. aureus, alpha hemolytic Streptococcus and D. 
pneumoniae. Second cultures made after three days of treatment yielded no 
pathogens. No instances of postoperative infection occurred in this group of patients. 


CONCLUSIONS 
1. Ophthalmic solutions of terramycin hydrochloride in special borate buffer, 
pH 8.175, appeared to be more stable than aureomycin in the same solution, and 
remained stable for five days when stored at room temperature. No change in drug 
effectivity occurred after 50 days of refrigeration. 


2. In in vitro experiments, terramycin compared favorably with the other anti- 
biotic and chemotherapeutic agents studied. Individual comparative studies indicated 
that penicillin was more effective than terramycin, streptomycin, aureomycin or 
chloramphenicol (chloromycetin®), which must be classed as being equally effective 
against the hemolytic Staph. aureus strains studied. Moreover, the above agents 
appeared to be more effective than bacitracin, polymyxin B, gantrisin,* sulfacetimide, 
“propion” (a propionate compound) or benzalkonium (zephiran*) against the 
same organism. Penicillin was also the only drug superior to terramycin in the stud- 
ies with alpha hemolytic Streptococcus, D. pneumoniae and other miscellaneous 
gram-positive organisms. Chloramphenicol and streptomycin appeared, in general, to 
be more effective than terramycin and the other drugs against the gram-negative 
organisms tested. 


3. Terramycin failed to protect mice inoculated with the virus of herpes simplex. 


4. Terramycin and aureomycin penetrated into the rabbit aqueous humor after 
a corneal bath only when the corneal epithelium was abraded. Penetration approx- 
imated 28 micrograms per cubic centimeter for terramycin and 8 micrograms per 
cubic centimeter for aureomycin under the conditions used. After intravenous 
administration, 3 micrograms of terramycin per cubic centimeter appeared to be 
present in the aqueous, whereas no penetration of aureomycin could be detected. 
In terms of in vitro bacterial sensitivities, it would appear that adequate aqueous 
concentrations of terramycin can be expected clinically after local instillation in cases 
of corneal ulceration in which the epithelial barrier is not present. 

5. Clinically, terramycin was well tolerated and effective in the treatment of 
conjunctivitis and corneal ulcerations with a bacterial origin. It was not effective 
in the treatment of acute follicular conjunctivitis, type Béal, and dendritic keratitis. 

6. One-tenth per cent terramycin hydrochloride ophthalmic ointment was effec- 
tively used prior to operation for the prophylactic removal of bacteria from the con- 
junctival sac. 


Mrs. Katherine Lindorfer, Mrs. Delores Odell, and Mrs. Rose Alexander gave technical 
assistance. 
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Registry of Interesting Cases 


DERMOID OF THE LIMBUS INVOLVING THE IRIS ANGLE AND LENS 


Dermoid tumors of the limbus which remain localized to the superficial layers 
of the cornea and sclera are not uncommon. There are also several reports of 
limbal dermoids associated with absence or gross deformity of many of the struc- 
tures of the anterior ocular segment. So far as I can determine, there is no previous 
report of a case similar to that presented here, in which the limbal dermoid involved 
the angle of the anterior chamber, iris and lens and yet permitted a functional eye. 


History—A white girl aged 14 was admitted to the Illinois Eye and Ear Infirmary on 
Dec. 3, 1948, with the complaint of having been born “with a growth over both eyes.” The 
tumor had grown very slowly during the ensuing years. The family history was noncon- 
tributory. 

Right Eye (Fig. 1.)—Uncorrected vision was 20/100. Under homatropine refraction, cor- 
rection of — 1.00 sph. = + 2.00 cyl. axis 130 gave 20/200 vision. No improvement of this 
vision could be obtained by the addition of a pinhole disk. Examination of the right globe 
showed a spherical tumor, measuring 5 by 5 mm. and about 4 mm. thick, straddling the limbus 
at 3 o'clock and firmly attached to the cornea and sclera. The inferior portion of the tumor 
rested upon the lower punctum, and fine vessels were noted on the gray-white mass. The 
surface of the tumor was covered with many fine hairs, which were apparently causing no 
irritation. The cornea adjacent to the mass revealed a crescentic area of opacification sug- 
gestive of lipid infiltration. The pupil was drawn somewhat horizontally toward the 3 o’clock 
position. A coloboma of the iris was first suspected, but gonioscopic examination revealed that 
there was no real coloboma of the iris. Application of a large Koeppe contact glass to cover 
the mass proved a somewhat formidable procedure, but a fairly thorough examination of the 
chamber angle was afforded when pressure was maintained by an assistant to prevent the 
contact glass from slipping off. The endothelial aspect of the cornea underlying the tumor 
was vascularized and bulged slightly into the anterior chamber. A dense white ribbon of 
tissue, measuring about 2.5 mm. in width, was noted beneath the dermoid, beginning at 
Schwalbe’s line and running across the chamber angle to rest directly upon the iris, to which 
it appeared to be attached. This ribbon of tissue covered the entire nasal half of the iris and 
ended at the »-villary area, where its terminal limit presented as an anterior curl of tissue. 
The base of t!is anterior curl rested upon the nasal portion of the lens and was contiguous 
with it. The anterior chamber was deep, and the chamber angle over the nasal portion under- 
lying the tumor revealed the presence of considerable mesodermal tissue of embryonic type, 
gray-white and veil-like in appearance. An attempt to dilate the pupil was not altogether 
successful but was sufficient to afford adequate slit lamp and fundus examination, A small 
area of localized anterior cortical opacity involving the inferior nasal portion of the lens was 
noted. The center of the lens was not involved. The normal anterior convexity of the lens 
was altered in the inferior nasal portion, where a localized zone of posterior bowing or con- 
cavity was discernible. A view of the fundus was somewhat distorted by the lenticular astigma- 
tism but appeared normal except for tessellation. Tactile tension was normal. 


Left Eye—Uncorrected vision was 20/50. Under homatropine refraction, correction of 
—1.00 sph. = + 6.00 cyl. axis 15 gave 20/30 —2 vision. A globular gray-white tumor, 
measuring 7 by 7 mm. and about 4 mm. thick, was noted astride the limbus extending from 
5 to 7 o'clock (Fig. 1). Fine hairs covered the surface, and small blood vessels were present 
on the surface. The upper border of the tumor extended to about 1.5 mm. below the center of 
the pupil, whereas the lower border resulted in an outward displacement of the central portion 
of the lower lid. The mass was fixed to the cornea and sclera and could not be moved. It 


From the Department of Ophthalmology of the Illinois Eye and Ear Infirmary, University 
of Illinois College of Medicine. 
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was painless and showed no signs of producing irritation. The contact glass could not be 
placed successfully on this eye, and therefore gonioscopic examination was not done. An 
epibulbar conjunctival dermoid was noted in the lateral canthal region. Tactile tension was 
normal. 


1.—Photograph taken December 3, showing preoperative appearance of both eyes. 


2.—Left ear revealing polyotia, or accessory auricles, in association with corneal 


Fig. 3.—Schematic cross-sectional drawing of the postoperative gonioscopic appearance 
of the right eye, showing the abnormal mesodermal tissue overlying the nasal portion of the 
iris, its distal portion being contiguous with the lens. 


General physical examination showed an essentially normal condition except for accessory 
auricles on both ears (Fig. 2), and there was a somewhat peculiar notching of the teeth. 
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Treatment.—On Dec. 20 the dermoid of the left eye was dissected from the superficial 
corneal stroma and sclera, after which the underlying corneal stroma appeared clear and 
transparent. The conjunctiva was mobilized and sutured about 1 mm. from the limbus. 
Recovery was uneventful, but 10 days after operation some vascularization was found to 
encroach on the site of operation, associated with some opacification of the superficial layers of 
the cornea at the site of operation. Three weeks after operation the area of beginning vas- 
cularization was treated with 3 gm.-sec. of beta radiation from a radon source, and an additional 
4 gm.-sec. was given six weeks later. This resulted in some inhibition of the vascularization but 
not complete elimination of the vessels. Gonioscopic examination after operation showed a 
moderate amount of congenital embryonic mesodermal tissue in the chamber angle. With a 
correction of — 1.25 syph. — + 0.75 cyl, axis 45, vision was 20/25. 


Fig. 4—A, right eye on Aug. 23, 1950, showing the postoperative corneal opacity, along 
with zone of lipid infiltration at its apex. B, left eye on Aug. 23, showing almost nebulous 
type of corneal opacity involving what appears to be a sector-shaped zone, with its base 
extending from 4:30 to 7: 30 o'clock. 


On Jan. 24, 1949, the dermoid was carefully dissected from the right cornea. The under- 
lying base of corneal tissue retained a dense gray-white zone of tissue, having the same color 
and appearance as that of the dermoid itself. The scleral portion of the mass was firmly 
attached to its underlying coat but could be dissected away without perforation of the globe. 
The mobilized conjunctiva was sutured to the limbal area. Recovery was uneventful except 
for vascularization of the surgical area, for which the patient was given 4 gm.-sec. of beta 
radiation from a radon source 10 wk. after operation, Gonioscopic examination postoperatively 
showed the moderate amount of embryonic mesodermal tissue in the chamber angle to be more 
pronounced nasally, in the area previously underlying the dermoid. The inner bulge of the 
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cornea was no longer visible, and the vascularization of the posterior layers of the cornea had 
disappeared (Fig. 3). A correction of — 1.25 cyl. axis x 135 gave 20/100 vision. 

The appearance of the eyes eight months after operation is shown in figure 44 and B. 
The right cornea still showed a dense corneal opacity in the region of the dermoid because 
all layers of the cornea were involved in this eye. A small rim of infiltration, probably lipid, 
as described by Swan, was noted in the right cornea at the temporal apex of what previously 
had been the tumor site. No changes had been noted in the appearance of the anterior ocular 
segment of either eye since the first examination, indicating that the findings in the anterior 
chamber were stationary. 

Dr. Georgiana D. Theobald found identical histological pictures in each of the two dermoids. 
Sections from each specimen showed prominent subepithelial edema and enlargement of the 
vessels. This condition was accompanied with mild focal infiltration of cells, principally 
lymphocytes. The dermal tissue in some areas appeared to have undergone a granular 
eosinophilic fibrinoid change, but this was best seen in the zones of edema and was probably 
due to separation of fibrils by edema. In some areas the dermal collagen appeared to be 
rather deeply stained and fairly dense. In one section of the tumor on the mucous membrane 
side there appeared to be surface desquamation and the formation of a superficial erosion. 
Both specimens presented hair follicles, sebaceous glands and sweat glands. In the depth 
of the specimens considerable fibrofatty tissue was noted, and the arrangement of epithelium, 
dermis and subcutaneous tissue was orderly. 

LAwrRENCE L. Garner, M.D. 
405 Straus Bldg. 

238 West Wisconsin Avenue, 
Milwaukee 3. 
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Annual Reviews 


STRABISMUS 


HERMANN M. BURIAN, M.D. 
BOSTON 


HIS review attempts to cover the literature on strabismus for the year 1950. 

Some articles are included which appeared prior to 1950 but did not come to 
the reviewer's attention until 1950. A few papers were not available in the original. 
Where this is the case, the source of reference is cited. 


ETIOLOGY AND SYMPTOMATOLOGY 


In view of the significance which is generally attributed to refractive errors in 
the causation of strabismus, a comparison of the refraction of strabismic eyes with 
that of nonstrabismic eyes is of importance. E. V. L. Brown’ has made such a 
comparison, covering the period from birth to the 25th yr. on a year-by-year basis. 
His material consisted of 1,000 strabismic and 1,500 nonstrabismic eyes. The 
former presumably represent cases of convergent strabismus. Brown reached the 
following conclusions: The amount of hyperopia present in strabismic eyes in 
excess of that in the nonstrabismic eyes is large, averaging over 3.00 D. up to the 
age of 25 yr., but the strabismic eye loses much of its early hyperopia before the 
age of 25. The timing of this change differs from that found in the nonstrabismic 
eye; it comes only after the 11th yr., whereas in the nonstrabismic eye it takes 
place right after the seventh year. The decrease of the hyperopia is much slower 
in the strabismic than in the nonstrabismic eye ; in the former the decrease is 10% 
a year during the period of maximum loss, i. e., from 12 to 15 yr. of age, while the 
loss in the nonstrabismic eye is 20% a year during the corresponding peak period, 
i. e., from 8 to 11 yr. of age. An increase in hyperopia up to the age of 6 or 7 yr. 
is found in both strabismic and nonstrabismic eyes. 

An idea about the relative frequency with which strabismus occurs can be formed 
from a paper by Aguilar,* who noted among 288 school children referred for 
ophthalmic examination 191 with refractive errors. Of these, 38 showed a stra- 
bismus : eight had pareses of the extraocular muscles ; 20 showed a strabismus and 
hyperopia, and 10, a strabismus and myopia. 

The preponderance of hyperopes among patients with concomitant esotropia 
does not impress all guthors to such a degree that they would ascribe a major role 
to refractive errors in the causation of concomitant strabismus. 

As has been reported in the previous review on strabismus,’ Piper, for instance, 
believes that neuromuscular anomalies of the eyes are produced exclusively by 
defects in the motor apparatus. Cortical defects lead to loss of differentiated func- 
tions ; subcortical lesions, to paralyses of gaze; nuclear and infranuclear disturb- 


1. Brown, E. V. L.: Comparison of Refraction of Strabismic Eyes with That of Non- 
strabismic Eyes from Birth to the 25th Year, Arch. Ophth. 44:357-361 (Sept.) 1950. 

2. Aguilar, J.: El estrabismo en los escolares, Acta pediat. espafi. 8:373-377 (April) 1950. 

3. Burian, H. M.: Strabismus: Review of the Literature, Arch. Ophth. 44:146-154 
(July) 1950. 
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ances, to paralytic strabismus. The deviation in typical concomitant strabismus is 
allegedly due to an imbalance of the motor control of the eyes. This motor control 
is thought to consist normally of a cortical and a subcortical (autonomous) part. 
In patients with concomitant strabismus the lower (autonomous, accommodative ) 
impulses become prevalent during a phase in the development which predisposes to 
this kind of a disturbance and, by dominating the position of the eyes, cause the 
strabismic deviation. 

Continuing his writing on the subject, Piper * discusses the origin of defective 
ocular movements in ocular deviations which have existed since infancy. He inclines 
to the opinion that deficient function is the consequence, rather than the cause, of 
the deviation, since strabismic deviations lead quickly to secondary muscular changes 
(hypertrophy or atrophy). More especially, the underaction of a muscle is, in his 
opinion, not necessarily the result of the non-use of that muscle. Defects in any 
part of the motor pathway may be responsible for this. Piper wishes to explain 
particularly the combination of vertical and horizontal deviations in such a way. 
Assuming that the fixating eye has the tendency to deviate upward, an inhibitional 
defect in the function of the superior rectus or the inferior oblique or of both in 
the opposite eye would result, leading to a strabismus deorsum adductorius ( par- 
ticularly in esotropia) or to a strabismus deorsum abductorius (particularly in 
exotropia ). 

Piper illustrates his views with nine case histories. But these are by no means 
convincing, for on the whole they present an array of rather typical cases and would 
seem to be open to a very different interpretation from that given by the author. 
Thus, in the first case, a 6-yr.-old boy had a left hypotropia with paralysis of both 
elevator muscles. The eye was amblyopic, and Bell’s phenomenon, which was 
present on the right, was absent on the left side. Why assume, in view of all this, 
as Piper does, that the normal, fixating right eye has a tendency to deviate upward 
and that the paralysis of elevation is secondary to this? Nevertheless, Piper’s views 
are of interest; they agree in many points with views expressed by Chavasse, 
Guibor and others. 

Guibor,® for instance, who for so long has placed great stress on supranuclear 
lesions in the causation of strabismus, reiterates his conclusion that a derangement 
of the motor mechanism is the primary cause of cross-eyedness. It is interesting 
to note the similarity of some of his case histories to those of Piper. 

Lavery * also holds a disturbance in cerebral function to be the basic factor in 
the production of squint. Neither refractive nor anatomic factors are capable of 
explaining fully the cause of concomitant strabismus. Lavery is particularly 
emphatic about the remarkable ability of the eye muscles to adapt themselves to 
mechanical advantages or disadvantages by increased or diminished innervations. 
He also recognizes that a certain number of cases of convergent strabismus are 
paralytic in origin but warns that the existence of a primary and secondary angle 
of squint may be simulated by differences in the refractive errors of the two eyes. 
~~ 4. Piper, H. F.: Zur Genese friihkindlich entstandener Atgenmuskelstérungen, Klin. 
Monatsbl. Augenh. 114:42-49, 1949. 

5. Guibor, G.: Nonparalytic Strabismus: Problems of Treating Infants and Children with 
Crossed Eyes, M. Clin. North America 34:283-302 (Jan.) 1950. 

6. Lavery, F. S.: Observations on the Etiology and Treatment of Concomitant Strabismus, 
Tr. Ophth. Soc. U. Kingdom 69:607-614, 1950. 
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The deviation is apt to be greater when the patient fixates with his more hyper- 
metropic eye. Among the disturbances leading to strabismus, Lavery wishes to 
attribute particular importance to those caused by interference with cerebral 
dominance when the handedness of a patient is changed by training. 

Psychogenic causes for the occurrence of a strabismus are sometimes alleged. 
Two cases are described by Leuba,’ that of a 9-yr.-old boy with high myopia and 
a marked convergent strabismus of the left eye, which became particularly notice- 
able after convulsive movements of the head and body, and that of a 12-yr.-old 
girl who had a right convergent strabismus, for which she had twice been operated 
on. The strabismus became very pronounced when the girl feared she had been 
surprised in something she was doing or when the conversation moved to certain 
subjects (her attitude toward men or women). According to Leuba, it was ex- 
plained by the fact that there are certain things that one should not look at. The 
two children were brought to Leuba not because of the strabismus, but for psycho- 
analytic treatment of enuresia, insomnia, nightmares, tics, and behavior problems. 
Both cases resolved themselves in a similar way. The children had witnessed at a 
tender age the sexual intercourse of adults. This resulted in severe psychologic 
trauma. Psychoanalytic handling relieved both children of their symptoms, including 
the strabismus. 

Leuba’s paper contains no pertinent ophthalmologic information about these 
children. The author notes with regret that this information was not available to 
him. Consequently, the ophthalmologist can do little more than read this vividly 
written article—with its climax and crisis in the second case when the little girl 
inflicts a wound on the left cornea of the psychoanalyst—but it is difficult for him 
to form a definite opinion about the nature of these cases and their place in the 
scheme of things. 

In his discussion of a paper by Bischler and Forni,* Dufour relates the history 
in a case which illustrates the central-nervous origin of a concomitant strabismus. 
A 10-yr.-old boy had a right esotropia of 15 arc degrees with amblyopia, existing 
since infancy. He also had a right homonymous hemianopsia. Subsequent develop- 
ment of convulsions led to the discovery of a considerable enlargement of the 
posterior part of the left lateral ventricle, due to localized hydrocephalus produced 
by retraction or maldevelopment of the cerebral substance of the occipital lobe. 
After neurologic intervention, which was fully successful in removing the neurologic 
symptoms, the strabismus of the right eye disappeared completely, making a con- 
templated operation for squint unnecessary. 

It is not easy to visualize the mechanism of origin of this monocular esotropia, 
and still less to explain the disappearance of the strabismus of the amblyopic eye. 
However, it calls to mind a case (Case 4) described by Piper.* In Piper’s case, that 
of a 9-yr.-old girl with cerebellar tumor, conjugate deviation to the right developed 
after ventriculographic exploration. The deviation lasted 24 hr. and reduced itself 
first on the left side, leading to a persistent exotropia, with normal rotations but 
deficient convergence. Prior to the exploration the child had no strabismus. 


7. Leuba, J.: Deux cas de strabisme psychogéne, Evolution psychiatrique %:353-363 
(July-Sept.) 1949. 

8. Bischler, V., and Forni, $.: Faut-il opérer un strabisme divergent dans I’hémianopsie 
homonyme congénitale? Confinia neurol. 9:402-407, 1949. 
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Urrets Zavalia * places, in the causation of strabismus, less emphasis on central- 
nervous factors of the type discussed. He distinguishes an ophthalmoplegic type of 
strabismus, due to congenital or acquired deficiencies of the ocular muscles, an 
accommodative type, and an anisesthetic type, due to differences in the images of 
the two eyes. The various types are not necessarily represented in pure form; 
several factors are ordinarily responsible for the strabismus. A particularly impor- 
tant cause of horizontal deviations is, according to Urrets Zavalia, pareses of the 
vertical muscles. 

A central-nervous disturbance of a special type is considered by Strazzi '° to be 
responsible for the development of strabismus, and especially for its hereditary 
transmission. Strazzi believes that in amblyopia ex anopsia the faculty of the brain 
to receive retinocortical images of one eye is impaired. This impairment is con- 
genital, not acquired, and amblyopia thus becomes the cause, rather than the 
consequence, of the strabismus. Neither non-use nor inhibition can reduce visual 
acuity, although non-use may prevent the development of vision. Strazzi is aware 
of the complex nature of strabismus and of the fact that there is no definite corre- 
lation between strabismic deviation and amblyopia. Nevertheless, he believes that 
the most important factor in the production of strabismus is the amblyopia. In the 
hereditary transmission of strabismus amblyopia also has a predominant influence ; 
what is inherited is the reduction or absence of the cerebral faculty of receiving 
the retinocortical images of one eye. 

Strazzi’s conclusions are based on the observation of two families with stra- 
bismus and amblyopia. The old question whether amblyopia is the cause or the 
consequence of strabismus would seem to have long since been decided in favor of 
the second of the alternatives ; few are likely to follow Strazzi, who sides with the 
older school. One, however, should not lose sight of the possibility that in the 
etiology of concomitant strabismus deficiencies of some sensory functions, whether 
inherited or not, may well play a more significant role than is now generally 
admitted. 

In this connection, it is interesting to note a report by Arkin. He has 
investigated the question of heredity in 100 children with strabismus and noted a 
hereditary transmission in 31 cases, confirming the previously recorded fact that, 
in particular, amblyopia and anisometropia show a tendency to be inherited, while 
the strabismic deviation rarely shows this tendency. 

Barany and Halldén** have a conception of amblyopia ex anopsia which is 
quite different from that of Strazzi’s. They are of the opinion that it is, at least 
in the majority of cases, a phenomenon of sensory inhibition, closely related to 
retinal rivalry. They consider that the sound eye inhibits the diseased one, just as 
in rivalry the “stronger” eye inhibits the “weaker” one. 


9. Urrets Zavalia, A.: Clasificacién etiopatogénica del estrabismo llamado concomitante, 
Arch. soc. oftal. hispano-am. 10:485-516 (May) 1950. 

10. Strazzi, A.: L’importanza dell’ambliopia nello strabismo ereditario, Boll. ocul. 20:527- 

a 536 (Aug.) 1950. 

11. Arkin, W.: The Heredity of Squint and Its Importance for Explaining the Origin of 
Muscle Imbalance, Klin. oczna, Acta ophth. polonica 3:414-431, 1948; Excerpta Med. XII. 
5:114 (Feb.) 1951. 

12. Barany, E. H., and Halldén, U.: Experiments Aiming at the Treatment of Squint 
Amblyopia with Medicaments, Acta ophth. 27:138-139, 1949. 
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In studying the effect of central-depressant drugs on retinal rivalry between a 
horizontal and a vertical bar, Barany and Halldén** found that amobarbital, 
bromisovalum (bromural*), chloral hydrate, ethyl alcohol, phenobarbital, and 
sulfonethylmethane (trional*®) can weaken, and even completely abolish, retinal 
rivalry. On the basis of this observation, these authors tried alcohol as a therapeutic 
agent in amblyopia ex anopsia?* and obtained apparently encouraging results in 
one case, but they have refrained from further clinical studies with this drug, which 
might not be generally acceptable for treatment of children. 

The question whether the seat of the inhibition in amblyopia—if it is an inhib- 
itory process—is retinal or cerebral is by no means settled. 

Some authors incline toward considering it to be retinal,’* while others lean 
toward a cerebral localization.’® If the localization were cerebral, one might hope 
to find abnormalities in the cortical potentials recorded from the brain of patients 
with amblyopia ex anopsia. Dyer and Bierman ** have studied this problem and 
recorded the changes in cortical potential in 28 patients with amblyopia ex anopsia 
between the age of 4 and 14 yr. and in 5 patients with the disease between the ages 
of 17 and 30 yr. For 24 of the 28 children tracings were abnormal in the opinion 
of the authors, while the record of only 1 of the 5 adults was thought to be abnormal. 
The abnormality found consisted mainly of bursts of high-amplitude, slow waves 
with interspersed low-amplitude, fast activity. Dyer and Bierman recorded poten- 
tials only when the patients had their eyes closed, thus excluding any visual 
stimulation. 

Dyer and Bierman believe that their findings support the theory of amblyopia 
ex anopsia as an active inhibitory reflex which has become obligatory. In evaluating 
the results obtained by these authors, one has to take into account that there is by 
no means full agreement among encephalographers as to what constitutes a 
“normal” electroencephalogram and that occurrences such as those noted by Dyer 
and Bierman appear to be by no means rare in otherwise normal children. In the 
absence of any controls it is difficult to form an opinion as to the significance of the 
findings reported by the authors. If the abnormal cortical potential changes were 
due to amblyopia being an obligatory inhibitory reflex, one would think that these 
abnormal potentials should persist in adults. Also, the findings relate to the whole 
cortex, and no mention is made of any differences in the tracings from the two 
hemispheres, which one would expect in a unilateral inhibitory process. 

Another sensory phenomenon in concomitant strabismus—abnormal retinal 
correspondence—has received an unusual amount of attention during the past year. 


13. Barany, E. H., and Halldén, U.: Influence of Some Central Nervous Depressants on the 
Reciprocal Inhibition Between the Two Retinae as Manifested in Retinal Rivalry, Acta physiol. 
scandinav. 14:296-316 (Dec.) 1947. 

14. (a) Harms, H.: Ort und Wesen der Bildhemmung bei Schielenden, von Graefes Arch. 
Ophth. 138:149, 1938. (b) Barany, E. H., and Halldén, U.: Phasic Inhibition of the Light 
Reflex of the Pupil During Retinal Rivalry, J. Neurophysiol. 11:25-30 (Jan.) 1948. (c) Remky, 
H.: Uber den Umbau des sensorischen Apparates bei Schielenden, von Graefes Arch, Ophth. 
148:725-740, 1948. 

15. Wald, G., and Burian, H. M.: Dissociation of Form Vision and Light Perception in 
Strabismic Amblyopia, Am. J. Ophth. 27:950-963 (Sept.) 1944. 

16. Dyer, D., and Bierman, O.: Cortical Potential Changes in Amblyopia ex Anopsia: 
A Preliminary Report, Am. J. Ophth. 33:1095-1098 (July) 1950. 
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A succinct and clear discussion is given by Stephenson,'? who agrees that early 
onset, long duration, individual adaptability, and instability of the motor condition 
in the early stages predispose to the acquisition of abnormal retinal correspondence. 
He has also gained the impression that the home background may have some 
bearing on the development of abnormal retinal correspondence, since many of his 
patients who exhibited this condition came from difficult homes, with fussy nervous 
parents. According to Stephenson, the following factors have little or no influence 
on the development of abnormal retinal correspondence: amount of the angle of 
squint, refractive errors, visual acuity, heredity, and the accommodative element. 

In the discussion of Stephenson’s paper, Miss Sheila Mayou pointed out that 
there were two groups of patients : those with true abnormal retinal correspondence, 
i. e., who had a definite objective and subjective angle, and those who did not 
present a definite subjective angle. The patients with true abnormal correspondence 
were rare; in the orthoptics department at Moorfield’s, with 2,700 new cases of 
squint in the current year, there were only 12 patients with true abnormal corre- 
spondence, and among the 3,300 new cases of squint in the previous year there were 
only 20. These figures are indeed remarkably low. 

One obtains a different impression when one reads the studies of other authors, 
studies which, to be sure, concern an infinitely smaller number of patients and in 
which the status of the retinal correspondence was determined with methods 
essentially different from those employed by Miss Mayou. 

Thus, Casari** reports his investigation of 90 patients with strabismus. He 
determined the status of the retinal correspondence by means of the diplopia test, 
using a Maddox rod, and by means of the after-image test. Among the patients 
there were 59 with unilateral convergent strabismus. Thirty-three of these showed 
unharmonious abnormal correspondence ; 20, harmonious abnormal correspondence, 
and 6, normal correspondence. Of the 16 patients with unilateral exotropia, 8 were 
found to have unharmonious, 6 harmonious, and 1 normal correspondence ; in 1 the 
retinal correspondence was indeterminate. Of the 15 patients with alternating con- 
vergent or divergent strabismus, the retinal correspondence was normal in 5, 
harmoniously abnormal in 8, and unharmoniously abnormal in 2. 

The diplopia test (Maddox rod and Maddox cross) and the after-image test 
were also used by Strazzi.'"" This author examined 80 patients, 60 of whom had 
uniocular strabismus (52 convergent, 7 divergent, 1 sursumvergent). 

Sixty-five per cent of the patients with uniocular strabismus showed abnormal 
correspondence, four-fifths being of the unharmonious and only one-fifth of the 
harmonious type. Normal correspondence was found in five cases of periodic 
strabismus of the accommodative type. There appeared to be no clear-cut relation 
between status of retinal correspondence and age of onset, duration of squint or 
amount of deviation; but a prevalence of abnormal retinal correspondence was 
noted in patients with amblyopia. 
17. Stephenson, R. W.: Abnormal Retinal Correspondence, Tr. Ophth. Soc. U. Kingdom 
69:549-557, 1950. 

18. Casari, G.: Corrispondenza retinica e terapia ortottica dello strabismo concomitante, 
Rass. ital. ottal. 19:101-139 (March-April) 1950. 


19. Strazzi, A.: La corrispondenza retinica nello strabismo funzionale, Boll. ocul. 29:517- 
526 (Aug.) 1950. 
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The distribution of retinal correspondence in the 20 patients with alternating 
strabismus (17 with esotropia and 3 with exotropia) was as follows: Fourteen 
had normal retinal correspondence (all these patients were 12 yr. old or younger), 
and 6 had abnormal retinal correspondence (all these patients were 13 yr. of age 
or older). This preponderance of patients with normal retinal correspondence 
among persons with alternating strabismus is of interest, since one finds it often 
stated that an abnormal retinal relationship is more frequent among patients with 
alternating heterotropia than among patients with uniocular heterotropia. 

Strazzi expresses the opinion that there can be no fusion of any kind in cases 
of abnormal retinal correspondence because of suppression and because of the 
difference in acuity of the retinal areas which acquire a common visual direction. 
He concludes, therefore, that abnormal retinal correspondence is a passive mental 
adjustment, which neither has nor serves any particular purpose. 

This opinion is not shared by other writers on the subject, who have, in addition 
to the tests used by Strazzi, employed a major amblyoscope or otherwise investi- 
gated the binocular cooperation in patients with strabismus. 

A more comprehensive survey was given by Marjorie Enos,*° Schlossman,” 
and Burian.** In reporting her personal experiences, Miss Enos stated that of 295 
patients with squint whom she had observed, 45% showed abnormal correspond- 
ence. This condition was much more likely to occur in patients with esotropia, in 
whom she found it present in 123 (53%) of 227, than in patients with exotropia, 
of whom only 10 (16%) of a total of 66 had abnormal correspondence. Loutfallah, 
in discussing the paper by Miss Enos, said that abnormal correspondence was noted 
in more than 85% of his patients with nonaccommodative heterotropia. 

The sensory reactions of a selected group of patients forms the basis of a study 
by Jampolsky.** The patients on whom he reported had a monocular strabismus 
with slight amblyopia, a small (less than 154) and relatively stable angle of squint. 
In over 90% of these patients he found an abnormal retinal correspondence and a 
high incidence of what he termed “anomalous peripheral apparent fusion.” Jam- 
polsky felt that the dissimilar haploscopic targets of the usual size were too gross 
for the detection of a small angle of anomaly and employed, therefore, small targets, 
which in his opinion made for greater accuracy. 

According to Jampolsky, inadequate targets are the reason that some authors 
have in the past confused abnormal retinal correspondence, the angle of strabismus 
and amblyopia. He claims that the reason that Adler and Jackson, for instance, 
found that the incidence of abnormal correspondence increased with the angle of 
squint was the use of routine targets. He also states that the apparent fusion at the 
subjective angle exhibited by patients with small-angle strabismus has in the past 
been misinterpreted by orthoptists as fusion of poor quality with normal corre- 
spondence. 


20. Enos, M. V.: Anomalous Correspondence, Am. J. Ophth. 33:1906-1914 (Dec.) 1950. 

21. Schlossman, A.: Diagnosis of Abnormal Retinal Correspondence, Eye, Ear, Nose & 
Throat Month. 30:25-28 (Jan.) 1951. 

22. Burian, H. M.: Anomalous Retinal Correspondence: Its Essence and Its Significance 
in Diagnosis and Treatment, Am. J. Ophth. 34:237-253 (Feb.) 1951. 

23. Jampolsky, A.: Retinal Correspondence in Patients with Small Degree Strabismus, 
A. M. A. Arch. Ophth. 45:18-25 (Jan.) 1951. 
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There is no doubt that there exists a group of patients such as are described in 
the paper by Jampolsky. It would seem, however, that Jampolsky has overlooked 
one point in discussing the findings by Adler and Jackson, namely, that they worked 
with a group of unselected patients and that the patients with small angles of 
strabismus usually fall in the category of accommodative strabismus. Among these 
patients normal correspondence is prevalent. The preoperative or postoperative 
patients investigated by Jampolsky had a stable angle of squint, a small amblyopia, 
and, as was to be expected, an abnormal correspondence. The question remains as 
to how frequent are cases of this type relative to the cases of purely accommodative 
strabismus. In forming an opinion as to Jampolsky’s results, it would have been 
of help if he had included some information on his 84 cases, e. g., how many were 
postoperative and how the cases of convergent and divergent strabismus were 
distributed. The implications of Jampolsky’s findings for orthoptic treatment will 
be discussed later. 

The application of the binocular phi phenomenon to the determination of the 
status of the retinal correspondence as described by Verhoeff ** is discussed by Miss 
Franklin.** In the main her article is devoted to an explanation of the difference 
between the apparent movement produced by successive stimulation of retinal 
elements in one or both eyes, that is, the phi phenomenon, on the one hand, and 
parallactic movement and binocular parallax, on the other. The difference between 
these phenomena should be obvious, but it apparently needed emphasis, judging 
from some writings on ocular motility quoted by Miss Franklin. 

Miss Franklin also considers the anatomic basis of the phi phenomenon and 
states that a spread of impulses within the retinocortical pathways is possible and 
that it doubtless occurs. Hence, when only two retinal elements are stimulated in 
succession, the visual perception may be the same as it is when all the intervening 
elements between the two end points are stimulated. Such an interpretation of the 
phi phenomenon on the basis of a spread of impulses seems hardly necessary and 
is not likely to hold true when the two end-points in monocular stimulation are at 
some distance from each other; it certainly cannot apply to the binocular phi 
phenomenon. The old interpretation, which does not require an actual spread of 
impulses to various ganglion cells, appears still to give the best description of the 
phenomenon. According to this interpretation, the appearance of two visual sensa- 
tions in two different directions is interpreted as a movement when two retinal 
elements which have different visual directions are successively stimulated, provided 
the speed of the successive stimulation is adequate, namely, 1/15 to 1/20 sec. 

Verhoeff’s ingenious method of applying the phi phenomenon to the analysis 
of retinal correspondence was studied experimentally by Winkelman.** The results 
obtained by this author are in complete agreement with those of Verhoeff, and 
Winkelman fully accepts Verhoeff’s conclusions. Two patients with periodic alter- 
nating strabismus are described for whom Winkelman obtained exactly the same 
result as did Verhoeff: when the patients’ eyes were dissociated, a paradoxic 


24. Verhoeff, F. H.: Phi Phenomenon and Anomalous Projection, Arch. Ophth, 24:247 
(Aug.) 1940. 

25. Franklin, D. A.: Differentiation of Phi Phenomenon and Parallax: The Use of Phi 
Phenomenon in Determination of Retinal Correspondence, Am. J. Ophth. 34:77-87 (Jan.) 1951. 

26. Winkelman, J. E.: De relatieve localisatie bij abnormale netvliescorrespondentie, Nederl. 
tijdschr. geneesk. 93:3511-3516 (Oct. 8) 1949. 
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apparent movement was observed; when the eyes were associated, the apparent 
movement was the expected one. These patients had, of course, as Winkelman 
explicitly states, normal correspondence when fixating binocularly and an abnormal 
retinal relationship when their eyes were dissociated. Winkelman takes Burian to 
task for criticizing Verhoeff’s interpretation of the observed phenomena, about the 
existence of which there is no doubt. In the report of Winkelman’s lecture, no 
reasons are offered as to why Burian’s explanation should not be applicable to this 
type of case. Their understanding is not helped by Winkelman’s terminology. He 
speaks of an “orthophoric” position of the patients’ eyes when they fixate binocu- 
larly and says that they localize as “exophores” or “esophores,” according to the 
direction of the movement perceived. 

The increasing interest in the phenomena of retinal rivalry and mutual retinal 
inhibition, as evidenced by the papers of Barany and Halldén,” is further empha- 
sized by papers of Hamburger ** and Remky.*® Hamburger’s attention was drawn 
to the problem by an observation which he made in five cases of concomitant 
strabismus with anomalous correspondence. On examination with the synoptophore, 
these patients suppressed at the objective angle in one eye the similar parts of a 
second-degree target (say, the body of a rabbit), but did perceive with that eye the 
dissimilar part missing in the other target (say, the tail of a rabbit). The dis- 
similar part was, however, not seen joined to the main part of the figure, but was 
localized at some distance from it in a rather indefinite way, according to the 
anomalous correspondence of the patients. Hamburger reasoned that if these 
patients had had normal correspondence they might have seen a single complete 
picture and yet have suppressed the similar part in one eye. The examiner would 
have had no way of telling whether they did or not. Hamburger then asked himself 
whether in the normal act of binocular vision the fused image might not also—at 
least to some extent—consist of monocularly seen parts, and he therefore studied 
in detail the behavior of the retinal rivalry under various experimental conditions. 
This is not the place to report on this aspect of Hamburger’s work, but it should 
be mentioned that he found that dominance and inhibition are regional and that 
each pair of corresponding areas has its own rivalry, independent of the neighboring 
areas. He also found that stimulation by a contour of a group of elements in one 
eye results in the inhibition of an area in the fellow eye which is larger than the 
stimulated area itself. In this he sees a direct analogon to the suppression scotoma 
found in deviated eyes around the extramacular retinal point on which the fixation 
object is imaged. 

Remky * also believes that reciprocal inhibition of the two retinas is an essential 
factor in the normal cooperation of the two eyes and that the sensory disturbances 
of squinters are an intensification of the normal inhibitory process. 

How well the sensory conditions can adapt themselves to the motor conditions 
is shown by Hamburger * in various cases of neuromuscular anomalies. He 


27. Barany and Halldén, footnotes 13 and 14). 

28. Hamburger, F. A.: Der Wettstreit und seine Rolle im Binokularsehen, Klin. Monatsbl. 
Augenh. 115:289-319, 1949. 

29. Remky, H.: Die gegensinnige Induktion der Doppelnetzhaut als Grundlage des bei- 
daugigen Sehaktes, von Graefes Arch. Ophth. 150:120-134, 1950. 

30. Hamburger, F. A.: Ejinige Beitrage zum Binocularsehen Schielender, von Graefes 
Arch. Ophth. 150: 157-164, 1950. 
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describes, for instance, cases of pareses of an extraocular muscle in which single 
vision outside the field of action of the paralyzed muscle comes about in the normal 
way, while within the field of action of that muscle it is insured by complete 
suppression of the images of one eye. 

The interest of the clinician in the physiology of the neuromuscular apparatus 
of the eyes is explained by the fact that his management of cases of strabismus will 
be guided by his conceptions of the physiology underlying the condition. This is 
clearly brought out by Costenbader.** 

Costenbader is in full agreement with Adler that an abnormal convergence 
innervation is the predominant cause of misalignment of the visual axes in con- 
vergent esotropia. This abnormal convergence impulse may be due to excessive 
accommodation or to a disinhibition of the subcortical convergence center, owing 
to a lack of cortical inhibition. In certain cases, however, anatomic factors may also 
be responsible for the deviation. Accordingly, Costenbader suggests the following 
classification of concomitant esotropia : 

A. Accommodative esotropia 

1. Refractional (deviation corrected with glasses ) 

2. Hypoaccommodative type (resulting from excessive stimulation of weak- 
ened accommodative mechanism ; +3.00 D. sph. for each eye added to distance 
correction removes deviation at near) 

3. Hyperkinetic (“spastic”) type (characterized by unstable convergent 
deviation, out of proportion to amount of accommodation required ) 


B. Nonaccommodative esotropia 


1. Tonic type, later onset 

2. Tonic type, congenital (refractive error insignificant in both eyes; 
deviation at near not reduced by +3.00 D. sph. “add,” but esotropia reduced 
in general anesthesia ) 

3. Mechanical type (differs from the first two in that the eyes continue to 
be convergent under anesthesia ) 


NONSURGICAL TREATMENT: ORTHOPTIC TRAINING 


Nonsurgical and surgical methods in the treatment of concomitant strabismus 
are so closely related that it is difficult to discuss one without the other. This 
section concerns itself largely with the nonsurgical treatment, but occasional men- 
tion of the surgical treatment will have to be made. 

In reviewing the papers on the treatment of strabismus, two points are quite 
evident: Orthoptic training is receiving more and more attention in the world 
literature, and the institution of all forms of treatment at the earliest possible 
moment is being increasingly advocated. Bonamour and Hugonier,** in a general 
review of the treatment of strabismus, are quite emphatic about this point, at least 
as regards the nonsurgical treatment, as is also Leliévre.** 


31. Costenbader, F. D.: Management of Concomitant Convergent Strabismus, South. M. J. 
42:617-623 (July) 1949. 

32. Bonamour, G., and Hugonier, R.: Ce que tout médecin devrait savoir du strabisme chez 
l'enfant, J. méd. Lyon 31:499-510 (June) 1950. 

33. Leliévre, A.: Considérations générales sur le traitement actuel du strabisme, Bull. méd., 
Paris 64:377-380 (Sept.) 1950. 
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Moreu Gonzalez Pola ** believes that if an adequate correction for their refrac- 
tive error, determined with atropine cycloplegia, is given to squinting children at 
a sufficiently early age the number of successes would be 100%. 

This would seem to be a rather optimistic statement, and the author does not 
say in his summary what would happen with children who have no refractive error. 
But it is, of course, a sound view that early and adequate correction of refractive 
errors is essential in the treatment of strabismus. 

The question is: What constitutes an adequate correction? Vaughton and 
Stewart ** place strong emphasis on the need for a full atropine correction, i. e., for 
a correction of both latent and manifest hyperopia, in every case of convergent 
strabismus. They are orthoptists and are convinced that the success of orthoptic 
treatment depends upon the glasses ordered. Miss Vaughton and Miss Stewart 
claim that such a full and early correction not only decreases or removes the angle 
of squint but also greatly reduces suppression and minimizes the chances for the 
development of an abnormal correspondence. This point of view undoubtedly has 
its merits. Yet one cannot help wondering when the authors say, for instance, that 
they have observed cases in which a small static angle was removed by an addi- 
tional correction for hyperopia. A static angle is, by definition, not produced by 
an accommodative effort and should, therefore, not be influenced by a correction 
for hyperopia. 

Sergievski,** too, is of the opinion that squinting children should wear a full 
corréction as early as possible. This can improve the visual acuity of amblyopic 
eyes, which may gradually show an increased acuity over a period of months, and 
influences beneficially the binocular cooperation. Fisher “* has apparently had 
similar experiences and believes that uncorrected refractive errors can lead to 
amblyopia in various ways in very young children. 

Early wearing of glasses—if possible at the age of 1 or 2 yr.—is also highly 
recommended by Geis.** He would add prisms of 8 to 10A to each lens to assist 
the fusion tendency at a time when other active treatment is impossible. The 
importance of the early treatment lies particularly in the prevention of untoward 
effects on the development of the character of the squinting child. 

Geis also suggests occlusion of the better eye or, when this is not possible, its 
atropinization. Occlusion as a means of combating amblyopia, suppression, and 
anomalous correspondence is now in general use. It is thought that the occlusion 
should be complete and continuous. But it is also recognized that occlusion alone is 
not sufficient. The results are much better and quicker if the child is forced to use 


34. Moreu Gonzalez Pola, A.: Algunas consideraciones entorno al problema de los estra- 
bismos, Medicamenta 8:151-153, 1950; Excerpta Med. 4:683 (Dec.) 1950. 

35. Vaughton, G., and Stewart, M.: Treatment of Convergent Strabismus Associated with 
Hypermetropia, Brit. J. Ophth. 34:212-220 (April) 1950. 

36. Sergievski, L. T.: Influence of the Continual Wearing of Spectacles Giving Full Correc- 
tion of Ametropia on the Visual Acuity of a Squinting Eye and on the Character of Cooperation 
of Both Eyes, Ophth. Bull. 28:26-30, 1949; Excerpta Med. 4:516 (Sept.) 1950. 

37. Fisher, E. M.: Amblyopia, Refraction and Accommodation, Ophth. Bull. 28:30-33, 
1949; Excerpta Med. 4:548 (Oct.) 1950. 

38. Geis: Schielen im Kindesalter und sein Einfluss auf die Entwicklung des Charakters, 
Deutsches Gesundheitswesen 5:273-276, 1950. 
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the nonoccluded eye, and for this purpose planned exercises are given. Oaks * does 
not believe that continuous occlusion is needed. He has been successful in treating 
amblyopia by occluding the better eye only during exercise periods which occupy 
one to two hours daily or twice daily. With his method he has obtained good results 
not only in children but also in adults. 

Pavia and Piantoni *® are very enthusiastic about the results achieved with 
orthoptic training and state that unless the operation is followed up by orthoptic 
training no one can be sure of the result, regardless of the procedure used. In the 
training, the authors use exclusively the amblyoscope of Worth, because it is ex- 
tremely simple and cheap and has the advantage of a considerable convergence of 
its arms. The authors advocate early institution of orthoptic treatment after 
operation, preferably within the first 48 hr. Eight cases are reported in some detail. 
All patients had a considerable angle of squint, varying from 20 to 60 arc degrees 
of esotropia, as measured with the perimeter. The ages of the patients were 4, 7, 
9, 16, 19, 19, 28, and 41 yr., respectively. All were treated with free tenotomies 
of the medial rectus muscle of the deviated eye; in most of them a resection of the 
lateral rectus muscle of about 10 mm. was added later, and in all these patients 
single binocular vision on the amblyoscope was achieved in spite of the advanced 
age of most of the patients and the considerable amblyopia of the deviated eye of 
some of them. Pavia and Piantoni do not comment on this but mention that they 
selected the cases on the basis of the good will of the patients in cooperating with 
the surgeons. 

Lavery * is much less sanguine concerning the results of orthoptic treatment. 
In his experience the number of patients cured by such training is very small. He 
believes that convergence is the only ocular movement the amplitude of which can 
be increased, that a postoperative course of treatment of convergence amplitudes 
may be of value, and that the maximum benefit is obtained in six to 10 treatments. 
Longer courses are a waste of time. 

The results obtained in a well-equipped orthoptic clinic are presented in tabular 
form by da Luz.*' He lists for each patient the current age, age of onset, visual 
acuity and refraction, number of treatments given, operations, if any, angle of 
squint before and after treatment, and status of binocular vision. This may be a 
somewhat cumbersome way of presenting the data, but it is excellent in that the 
reader can form an independent opinion of the author’s figures. 

Of the 143 patients seen, 63 completed the treatment. Among the latter there 
were 19 with monocular accommodative esotropia. Of these, 9 obtained perfect 
binocular vision without glasses, 5 obtained perfect binocular vision with glasses, 
and 5 had a good cosmetic result, but with deficient fusion. 

Of 29 patients with monocular esotropia of what the author terms the tonic 
type, one obtained perfect binocular vision with orthoptic training alone; six ob- 
tained perfect binocular vision with exercises and surgical correction ; four obtained 
binocular vision, but with intermittent deviation, with orthoptic training alone ; six 


39. Oaks, L. W.: Squint Amblyopia: Its Nature, Diagnosis and Effective Treatment, Am. 
J. Ophth. 33:1103-1107 (July) 1950. 


40. Pavia, J. L., and Piantoni, G.: Estrabismo: Operaciones y reeducacién, Rev. oto-neuro- 
oftal. 24:87-92 (Sept.-Oct.) 1949. 


41. da Luz, B.: A reeducacio visual dos estrabicos, Rev. brasil. oftal. 8:41-58 (Sept.) 1949. 
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obtained a good cosmetic result with orthoptic training and surgical correction, but 
the binocular vision remained deficient ; seven obtained good fusion on the machine 
but had a small deviation off the machine, for which surgical correction was sug- 
gested but refused ; two persisted in having a small postoperative deviation, which 
could not be cured, and in three the preoperative angle of squint recurred. 

Of two patients with alternating esotropia, one obtained perfect binocular vision 
with orthoptic training and surgical treatment; the other, a good cosmetic result 
without binocular vision. 

Of seven patients with monocular exotropia, four obtained perfect binocular 
vision with exercises alone ; one obtained a good surgical cosmetic result, but with- 
out binocular vision ; one had a recurrence of the deviation after surgical correction ; 
one has good fusion at his angle after exercises and expects to have an operation. 

In all the three patients with alternating exotropia who completed the treatment, 
perfect binocular vision was achieved without surgical intervention. 

No modification whatever of the angle of squint was obtained in four cases of 
vertical strabismus with orthoptic training alone. 

As has been mentioned, reports on the establishment of orthoptic clinics and 
on the results yielded by this method of treatment are now coming in from all parts 
of the world. In addition to Pavia and Piantoni *° and da Luz,** Giger,** Sergiev- 
ski,** Tsvik,** Huber,*® Fagi,** Nacacche,** and Dostal ** have published papers on 
the subject. In general, these papers give a brief review of the basis of orthoptic 
treatment without bringing new viewpoints. The results achieved, so far as they 
are reported, are in good agreement with those found in the Anglo-Saxon literature. 

The organization of the orthoptics department in the District Hospital in 
Kromériz, Czechoslovakia, as outlined by Dostal,** is of interest. To arrange for 
the treatment of patients living at some distance from the training center is one of 
the difficulties in orthoptic treatment. In the District Hospital in Kroméfiz a 
department has been established to which children are admitted for a period of four 
weeks. During this period they are given instructions by regular teachers in accord- 
ance with their grade and the curriculum of the public schools, modified in part for 
orthoptic purposes. In addition, they receive orthoptic training as an extracurricular 
activity. Expansion and development of the department are anticipated as experi- 
ence is gathered with the first, experimental, group of children. 

The specific problem of treating abnormal retinal correspondence, i. e., of 
transforming it into normal correspondence as a step toward the reestablishment of 
normal binocular vision, is considered by a number of authors. 


42. Giger, H.: Erfahrungen mit “Orthoptic Training,” Ophthalmologica 117:325-337 (June) 
1949. 


43. Sergievski, L. T.: Functional Theory of Strabismus and Orthoptic Treatment, Ophth. 
Bull. 28:21-26, 1949; Excerpta Medica 4:517 (Sept.) 1950. 

44. Tsvik, A. V.: Treatment of Amblyopia in Strabismus Concomitans, Ophth. Bull. 
28 :33-38, 1949; Excerpta Med. 4:570 (Oct.) 1950. 


45. Huber, A.: Uber die orthoptische Schulung des schielenden Kindes, Praxis 32:637-639 
(July 20) 1950. 


46. Fagi, Y.: Orthoptic Treatment of Squint, Harefuah 39:6-8, 1950. 


47. Nacacche, R. G.: Les indication du traitement orthoptique en ophtalmologie, Bull. 
actualités méd., Beyrouth 3:93-98 (April-June) 1950. 


48. Dostal, V.: The Importance of Orthoptics, Lék. listy 5:347-349, 1950. 
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Casari '* found that with orthoptic exercises alone only 7 to 8% of the patients 
whom he treated achieved normal correspondence, while this occurred in 25 to 
33% of the patients treated surgically. In evaluating Casari’s figures, one must 
keep in mind that the orthoptic treatment of his patients was inadequate from a 
modern standpoint, since he employed only the stereoscope and the diploscope, to 
which he added bar reading in the successful cases. 

While the percentage of cures may be greater with orthoptic training alone 
when the treatment is more adequate, there are some who are very pessimistic 
regarding the results obtained in abnormal correspondence. Miss Mayou, e. g., in 
her discussion mentioned above," states the belief that in the few cases of “true” 
anomalous correspondence (with a definite objective and subjective angle on the 
synoptophore) the treatment is never successful and is a waste of time. 

Similarly, Jampolsky found that orthoptic training fails in the cases with a small 
angle of squint and persistent abnormal correspondence which he has described. 
He believes this to be an important point, because one frequently finds orthoptic 
treatment instituted for patients with eyes “almost straight,” in the hope of a cure, 
when the sensorial conditions have been misinterpreted. One wonders whether 
Jampolsky attempted to use the Walraven technique of binocular triplopia, for 
which his small targets should be appropriate ; in any case, it is of interest to note 
that he does not mention any observation of monocular triplopia. 

Surgical straightening of the eyes is conceded by the majority of authors to be 
the most effective weapon against anomalous correspondence. Travers *° goes so 
far as to say that it is the only treatment which will certainly alter an abnormal 
correspondence ; all other methods are so uncertain in their results that they should 
not be advised. It is unnecessary to make a diagnosis of the type of abnormal cor- 
respondence ; it is sufficient to know whether the correspondence is normal or 
abnormal. In older children this can be determined by actual testing; in younger 
children, by probability, since the likelihood of abnormal correspondence increases 
directly with the angle of squint and inversely with the age of onset of squint. 
Abnormal correspondence is an absolute indication for operation if the squint is 
gross enough to be unsightly. If the operation is done before the age of 3 yr., there 
is a reasonable expectation that normal binocular vision will develop; if operation 
is done after 4+ yr. of age, binocular vision is seldom attained, but abnormal cor- 
respondence itself does not affect the operative result in any way. 

As one can see, Travers’ views differ radically in some points from those held 
by other authors. His pessimism regarding the likelihood of obtaining binocular 
vision if surgical correction is done after the age of 4 yr. is not shared by many. 
He also seems to be alone in his unfavorable opinion about the effect of occlusion. 
Stephenson," e. g., is emphatic that occlusion, both before and after operation, and 
as both a curative and a prophylactic procedure, is invaluable. Miss Yoxall 
concurs in this and gives her technique of orthoptic treatment. In her experience, 
preoperative treatment on the synoptophore, in the attempt to establish fusion at 
the objective angle, does not shorten the postoperative treatment, which, she insists, 
49. Travers, 4B: The Practical Importance of Abnormal Retinal Correspondence, Tr. 
Am. Acad. Ophth. 54:561-564 (May-June) 1950. 


50. Yoxall, D. E.: Treatment of Abnormal Retinal Correspondence, Tr. Ophth. Soc. U. 
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should start early after operation and should always be given by keeping the arms 
of the instrument parallel, thus compelling the patient to straighten his eyes himself. 
This presupposes, of course, that the surgeon has straightened the eyes well, leaving 
only a small deviation. 

In his discussion of the paper by Miss Enos,” Loutfallah mentions that he 
prefers to overcorrect, rather than undercorrect, heterotropias surgically. He 
observed that the patients with overcorrection did well; their diplopia became 
normal, and a secondary surgical correction did not disturb the return to normal 
correspondence. I have had a similar experience in a number of cases. When an 
overcorrection resulted from surgical intervention, some, even older, patients would 
spontaneously localize their double images normally. This has been interpreted to 
mean that the surgical correction had so completely changed the conditions of seeing 
to which the patient had accustomed himself that he reverted to normal corre- 
spondence. But these were accidental observations, and it is doubtful whether 
surgeons would be willing, as a general rule, to plan a surgical overcorrection to 
cure an abnormal correspondence. 


SURGICAL TREATMENT 


In the last paragraph of the preceding section surgical treatment has been 
touched upon. Papers devoted more specifically to this subject will now be reviewed. 

Discussing the surgical principles in correction of concomitant convergent stra- 
bismus, Gibson ™ points out that determination of the excessive or deficient activity 
of the horizontal muscles is helpful in deciding which muscle or muscles should be 
attacked surgically. Chandler makes the same statement in his Jackson Memorial 
Lecture.** Practically speaking, this agrees with Burian’s * view that the goal of 
surgery on the extraocular muscles should be the normalization of the rotations. 
Chandler, however, also stresses the importance of the near point of convergence in 
the choice of operation, as do Dunnington and Regan.** 

Surgery is largely to be employed in the correction of the nonaccommodative 
type of esotropia. Dunnington and Regan state expressly that operations should 
be designed to remove only that portion of the squint not corrected by prolonged 
use of glasses, while Chandler ** emphasizes that one should determine the effect 
of wearing even a relatively low refractive correction before proceeding with 
operation. Costenbader *' feels that surgical methods can be employed in the cor- 
rection of the “hyperkinetic” accommodative type but warns that they must be 
used with caution. 

Lavery,® on the contrary, is not satisfied with having the patient’s eyes straight 
only when glasses are worn. It is his practice to operate if the eyes are not straight, 
at least most of the time, without glasses when the age of 6 yr. is reached, irre- 
spective of the amount of hypermetropia. 


51. Gibson, G. G.: Surgical Principles in Concomitant Convergent Strabismus, Arch. 
Ophth. 44:327-328 (Dec.) 1950. 

52. Chandler, P. A.: Practical Considerations Concerning Choice of Operation in Conver- 
gent Squint, Am. J. Ophth. 34:375-381 (March) 1951. 

53. Burian, H. M.: The Principles of Surgery on the Extraocular Muscles, Am. J. Ophth. 
33:380-387 (March) ; 577-582 (April) 1950. 

54. Dunnington, J. H., and Regan, E. F.: Factors Influencing the Postoperative Results in 
Concomitant Convergent Strabismus, Arch. Ophth. 44:813-822 (Dec.) 1950. 
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Visual acuity is another important factor in the success of a surgical inter- 
vention. Dunnington and Regan ** make out a very strong case for securing the 
best possible vision in the deviating eye before surgical intervention. On the other 
hand, they have found that vertical deviations combined with the esotropia and the 
status of the retinal correspondence have no demonstrable influence on the surgical 
result. 

Visual acuity, age of the patient, length of time the strabismus has existed, 
degree of deviation, and type of strabismus are the factors noted by Noronha * 
upon which depend the indications for the surgical intervention. 

At what age should squinters be operated upon? The general tendency is to 
operate on them when they are very young, as soon as the necessary preliminaries 
have been provided for. Morgan,"* for example, believes that many problems of 
amblyopia will not develop if treatment is started early and operation is done before 
the patient is 4 yr. of age. The arguments in favor of and against early operation 
have been lucidly set forth by Hartmann. He is not dogmatic about a specific 
age, but one gathers that he favors early operation, provided that the ophthal- 
mologist has the proper means at his disposal for the care of his patient (competent 
orthoptic training, competent anesthesia). It has been mentioned before that 
Travers *® considers anomalous correspondence to be an absolute indication for 
' early surgical intervention. Guibor ° is less inclined to early operation. He would 
defer surgical intervention until the motor and sensory pathways have been given a 
chance to reorganize through nonsurgical treatment, instituted at the earliest pos- 
sible moment. He does not operate until a child is 8 yr. of age and believes that 
this policy makes fewer operations necessary. 

Concerning the type of operation, there are still two schools of thought. Some 
authors continue to shy away from what they term the “crippling” operations of 
tenotomy or recession; others find recessions to be the most satisfactory form of 
intervention, when the indications are properly considered and the operations are 
properly executed. 

In the majority of reports outside the Anglo-Saxon literature, one notes that 
tenotomies are still prevalently performed, but occasional voices are heard which 
favor recessions. Thus, Morone,”* for instance, strongly advocates recessions. The 
reasons which he gives for the advantages of recession over tenotomy are twofold 
and somewhat contradictory. He states that recession lessens the danger of a post- 
operative divergent strabismus, but that it is also less frequently necessary to add a 
shortening of the antagonistic lateral rectus muscle after a recession than after a 
tenotomy. Single recessions resulted in an average correction of 24 degrees, whereas 
the average correction obtained from tenotomies was 14 to 15 degrees. Morone 
gives a tabular review of 61 cases in which recessions or tenotomies were performed. 
ant Noronha, M.: Indicacao cirurgica do estrabismo, Rev. brazil. oftal. 8:115-121 (Dec.) 


56. Morgan, A. L.: Problems in the Treatment of Strabismus, Tr. Canad. Ophth. Soc., 
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57. Hartmann, E.: A quel age convient-il d’opérer les strabiques? Ann. ocul. 183:882-888 
(Oct.) 1950. 


58. Morone, G.: La recessione del muscolo retto interno nel trattamento chirurgico dello 
strabismo concomitante convergente, Rass. ital. ottal. 19:250-259 (Aug.) 1950. 


| 
4 
d 
| 
| 
| 
{ 
| 
| 
| 
4 
: 
| 
| | 
| 
Re 
| 
| 
: 
| 


BURIAN—STRABISMUS 89 


One notes from this table that the patients were surprisingly old: Nine were 
between 8 and 10 yr. of age; 16, between 11 and 13 yr.; 18, between 14 and 17 yr., 
and 18, older than 17 yr. 

For high degrees of convergent strabismus, Rakhalskaia *® recommends a com- 
bination of free tenotomy of the medial rectus muscle, with the excision of a piece 
of the tendon to enhance the effect (a “tenomyectomy”’), on the fixating eye and an 
additional tenotomy or tenomyectomy on the nonfixating eye. One can only agree 
with Aronov,”° who strongly criticizes and rejects this procedure. 

Exotropia presents special problems in surgical treatment. In general the long- 
term surgical results are less satisfactory in cases of exotropia than of esotropia. 
Leliévre ** thinks that this is because weakening operations are more effective when 
performed on the medial than on the lateral rectus muscle and that the opposite 
holds true for the strengthening operations. Guibor *' reports his experience in 31 
cases of exotropia which was treated surgically. These patients had an exotropia 
both for distance and for near fixation, weakness of one or both medial rectus 
muscles in lateral rotation, but normal convergence. Guibor, accordingly, made the 
diagnosis of anterior internuclear paresis with exotropia. 

Of the 31 patients, six were treated by unilateral advancement of the medial, 
combined with recession of the antagonistic lateral rectus, muscle. Of these six 
patients, none was relieved of the exotropia, but the condition of five were — 
while the condition of one remained unimproved. 

On the remaining 25 patients, resections of about 10 mm. of each medial rectus 
muscle and recessions of 3 to 4 mm. of each lateral rectus muscle were performed 
at one sitting. Of these patients, 2 showed no improvement after operation ; in 2 he 
noted improvement, and 21 showed no exotropia with the cover test. The length 
of postoperative observation was from one to four years. 

Guibor’s patients all had an angle of squint of from 30 to 80 are degrees. This 
is an enormous amount, and it is not clear how he was able to determine angles of 
deviation of such magnitude. Indeed, it is not clear how an eye can turn out 60 or 
80 degrees. Under those circumstances, one could hardly expect a normal adduc- 
tion of the eyes, and one wonders whether this defect could not just as well have 
been based on mechanical factors, such as a defect in the median longitudinal 
fasciculus. At all events, in the presence of such huge deviations, it is not surprising 
that Guibor had to resort to bilateral combined operations to cope with the 
exotropia. 

An interesting problem in a case of exotropia is brought up by Bischler and 
Forni.* These authors observed a 10-yr.-old boy whose birth was extremely diffi- 
cult and who had shown visual difficulties and exotropia since infancy. Vision was 
10/10 in each eye, the right eye requiring no correction and the left a correction 
of —0.75 D. sph. > +3.25 D., ax 65. In addition to a left exotropia of 25 arc degrees 
with anomalous retinal correspondence, he had left homonymous hemianopsia. 
Because of the exotropia, his binocular field of vision was considerably larger than 


59. Rakhalskaia, E. M.: Tenomyectomy as a Method of Surgical Treatment in High 
Degrees of Concomitant Convergent Strabismus, Vestnik oftal. 28:40-42 (Sept.-Oct.) 1949. 
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the monocular field of each eye, and the authors refrained, therefore, from operating, 
so as not to interfere with the visual advantage which the exotropia gave this boy. 

In any discussion of operative procedures for strabismus, the question of the 
“dosage” of the operations inevitably arises. Not beginners alone often ask them- 
selves: How much recession or resection should I do in this case? Chandler * 
is by no means alone when he says that the experience and judgment of the surgeon 
must dictate the extent of the operation. The conviction is growing that the num- 
Ler of factors to be taken into consideration in each case is too great and too inac- 
cessible to evaluation to permit a reasonably reliable general statement as to the 
effect on the deviation of a measured operative procedure. One of the factors 
which is not frequently thought of in this connection is suppression. Lavery ° 
helieves that the main factor in determining whether the angle of deviation will 
be large or small is the ease with which a patient suppresses. If suppression comes 
readily, only a small angle of deviation is required to avoid diplopia ; if the power of 
suppression is weak, the angle of deviation will be large. Factors such as this 
cannot, of course, be calculated in deciding upon the extensiveness of an operation. 

On the other hand, not everyone may agree with Stephenson,'’ who states that 
he has given up operating by measurement and considers that the best surgical 
method consists in recessing the insertion of the muscle as close as possible to, 
though not behind, the equator of the globe, except when the angle of squint is 
below 12 to 15 arc degrees. In the latter case the amount recessed depends on the 
size of the muscle. 

Nevertheless, an attempt to derive an exact quantitative formulation for surgery 
on the extraocular muscles has been made by Kunz “ on the basis of the following 
considerations : 


When such an operation is performed, the resulting change in the position of 
the globe (&) is equal to the amount of displacement of the muscle tendon (s) 
multiplied by a factor which depends on the elasticity of the muscle operated on 
(m,) and its antagonist (m,). This factor of elasticity consists of a fraction the 
numerator of which is the elasticity of m, and the denominator, the sum of the 
elasticity of m, and m,. The formula is thus: 


mM: 
&=e 


My + Me 


It applies to both recessions and resections, and since the effect of the two is 
additive, the formula for a combined operation would be: 


m 
K=5 + 
+ Me m, + 
Since it is impossible to determine in each individual case the elasticity of the 
muscles and since average values are of no avail, it is impossible to suggest an 
accurate dosage for single operations ; but if combined operations are performed in 
such a way that the amount of recession equals the amount of resection, then 
5,=s,=—=s, and the above formula becomes 


Me m + Me 
+s 
my, + me + Mm, + Me 


Bi 62. Kunz, E.: Ein Weg zur exakten Dosierung der Schieloperation, Klin. Monatsbl. Augenh. 
114:55-62, 1949. 
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In this way the influence of the muscle factor is excluded, and the total effect, K, 
of a combined operation would be equal to s, or the total amount of tendon dis- 
placement. 

Allowing for correction factors due to transfer of the linear measurement on 
the muscles onto the sclera and for tendon tissue lost in the operation, Kunz has 
worked out a table which shows the amount required in relation to the preoperative 
angle of squint. Kunz claims that his theoretical considerations have been borne 
out by his practical results in a small series of cases. 

If one wished to test Kunz’s method, the muscle forceps with calibrated sliding 
bar devised by Tower “ should be of help. One wonders, on the other hand, whether 
Kunz’s computation would prove applicable if one used the technique of the reces- 
sion operation which has been so successful in Scobee’s hands. Scobee“* gives a 
detailed account of his procedure and is particularly emphatic about the need of 
sectioning secondary insertions and visualizing and dividing check ligaments and 
intermuscular septums if a maximum result is to be achieved. Every surgeon of 
some experience will agree with Scobee that the effect of the recession is the 
greater the more thoroughly the muscle is dissected; and this factor, again, is one 
which cannot be accounted for in any calculation. 

In patients with alternating strabismus, Martin-Doyle “* has obtained favorable 
cosmetic results with combined operations. If the angle was less than 20 arc degrees, 
a combined operation appeared somewhat elaborate. However, single recessions 
were not very satisfactory in that the effect was extremely variable, ranging from 
1 to 21 are degrees. Marginal myotomies, as recommended by Chavasse, gave much 
more constant results. Martin-Doyle believes that this operation should be revived. 
Gibson *' also found it to be useful. 

In their series of 79 cases followed for a minimum of seven years, Dunnington 
and Regan ** noted deviations of less than 10A in 44 cases, outward deviations of 
more than 10A in 16 cases, and inward deviations of more than 10A in 19 cases. 

The change in corneal astigmatism which follows tenotomies of the medial 
rectus muscle was studied by Borsello® in 22 cases; confirming older findings, 
Borsello noted in the majority of cases an increase in the refractive power of the 
vertical corneal meridian and a decrease in the horizontal meridian. The post- 
operative change in astigmatism varied from 0.3 to 1.5 D. 

The vomiting which is so frequently observed after operations for squint, per- 
formed with use of local anesthesia, and occurring approximately one hour after the 
surgical intervention, is seen, according to Huger,*’ only after procedures which 
aim at strengthening of the action of a muscle. Huger attributes it to irritation of 
the sensory nerve endings in the stretched muscle. 


63. Tower, P.: Increased Accuracy in Squint Surgery: Report of New Instrument, Arch, 
Ophth. 44:395-398 (Sept.) 1950. 


64. Scobee, R. G.: Some Practical Points About the Recession Operation, Am, J. Ophth. 
33:583-590 (April) 1950. 

65. Martin-Doyle, C.: Cosmetic Cure of Alternating Squint, Am. J. Ophth. 38:1290-1291 
(Aug.) 1950. 
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On the day following the resection of a lateral rectus muscle, Studte ** observed. 
a white fibrillary deposit on the outer upper quadrant of the eye. Upon removal of 
this deposit there appeared a hole in the sclera the size of a lentil, with herniation 
of the vitreous. This necrosis of the sclera, which the author attributed to a circu- 
latory disturbance, healed under a conjunctival flap and with penicillin treatment. 
One of the most distressing postoperative complications is the appearance of 
insuperable diplopia. Tabor ® reports a case of this type and carefully reviews the 
literature. He points out the various factors which may cause postoperative diplopia 
(anomalous correspondence, aniseikonia, vertical deviations, cyclotropia, surgical 
overcorrection) and stresses especially the psychogenic factor. In commenting on 
Tabor’s paper, Burian *° expressed the opinion that the ability to suppress a second 
image should be distinguished from the ability to disregard it. 
Because of the frequent association of horizontal concomitant deviation and 
noncomitant deviations, a few contributions to this general topic will be noted here. 
Osorio and Carrion" report a case of paresis of the superior oblique muscle 
due to an enormous mucocele of the frontal sinus and a case of primary overaction 
of the inferior oblique muscle. Focosi and Bruna ** advocate the shortening of the 
superior oblique muscle in cases of deficient action of this muscle. They believe 
not only that direct surgical correction of the superior oblique muscle is the 
soundest method on theoretical grounds, but that it also gives the best practical 
result. Weakening of the ipsilateral inferior oblique muscle by recession, tenotomy, 
or myectomy should be done only as a second operation. Primary myectomies of 
the inferior oblique were performed by Franceschetti and Blum,”* who report on 
their result in 26 cases. A detailed account of the anatomic features of the oblique 
muscles and of the operative technique in oblique muscle surgery is given by Fink.’* 
The simultaneous correction of horizontal and vertical deviations which is 
accomplished by reattaching the horizontal rectus muscles above or below their 
original insertion is treated by Alvaro."* Alvaro performed combined operations, 
moving both rectus muscles the same amount and in the same direction, thus avoid- 
ing a cyclophoria. In 27 cases this method yielded satisfactory results, giving 
approximately 1 degree of correction for each millimeter of vertical displacement 
of both muscles. 
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BURIAN—STRABISMUS 


MONOGRAPHS 


A number of books which have appeared during the past year must be mentioned 
to complete this survey of the literature. They cannot be discussed adequately, 
since doing so would swell this lengthy review to undue proportions. 

Ogle’s book on binocular vision ** is not of immediate clinical interest. It deals, 
however, with some of the fundamentals of binocular vision and contains pertinent 
information for those who wish to delve more deeply into a subject which is of 
paramount importance to the understanding of concomitant strabismus. 

Adler’s “Physiology of the Eye” ** contains a number of sections concerned with 
the physiology of binocular vision and ocular motility, as well as with clinical 
applications to problems of strabismus. Adler’s work will be read with great profit 
not only by the novice, but also by the seasoned ophthalmologist. 

A series of lectures on various aspects of concomitant strabismus, presented by 
a number of authors, has been collected in one volume and edited by Allen.”* This 
book is likely to appeal to many ophthalmologists interested in strabismus, since it 
brings together the diversified opinions of such men as Adler, H. W. Brown, 
Burian, Costenbader, Fink, Guibor, Lancaster, O’Brien, Swan, and Scobee. 

The book which has probably produced the deepest impact in the field of ocular 
motility in the last 15 yr., Chavasse’s edition of “Worth’s Squint,” has long been 
out of print. It is good news that it has been edited, and in part rewritten, by the 
competent hands of Lyle.” 

A detailed account of clinical orthoptic procedures, based on the author's 
personal experience and methods, and illustrated with many case histories, has 
been published by William Smith.*° 


520 Commonwealth Ave. 
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Society Transactions 


Epitep sy Dr. W. L. BENEDICT 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Wilfred Fry, M.D., Chairman 
M. Luther Kauffman, M.D., Clerk 
April 20, 1950 


Human Infection with the Newcastle Virus of Fowls. Dr. ArrHur H. Keeney 
(by invitation) and Dr. MatrHew C. Hunter (by invitation). 


Newcastle disease, or avian pneumoencephalitis, was first recognized in Amer- 
ica about 1941. Infected fowls discharge the virus in their nasopharyngeal secre- 
tions, feces and eggs. The disease has become a major problem in the chicken 
industry and can be transmitted to human beings. Seven reports have been pub- 
lished, covering 30 cases of human infection, which is characterized by acute granu- 
lar conjunctivitis with preauricular adenitis, fever, headache, chills and an invariable 
history of contact with sick poultry or isolated virus. The period of incubation 
ranges from a few hours to three days, with all patients recovering in five to 14 days, 
without sequelae. 

The case of one of the authors (M. C. H.), who was splashed in the face with 
a chick embryo culture of Newcastle virus, was reported. Despite disinfection pre- 
cautions, the following morning he had acute papillary conjunctivitis with scant 
secretion. A conjunctival smear showed many lymphocytes, and culture failed to 
yield the virus. Headache, backache and fever developed, followed by chills and 
epiphora. The following day epithelial infiltrates and mild visual impairment 
appeared, but definite improvement occurred on the third day. Preauricular 
adenitis developed on the fourth day, and conjunctival signs slowly cleared over 
25 days. Epithelial cells, studied on the second and fifth days, showed particles in 
the cytoplasm compatible with virus inclusions. There were transient leukopenia 
and lymphocytosis. Treatment with local instillations of aureomycin and penicillin 
appeared without value; active virus was recovered from both eyes after this 
medication. 

The Newcastle virus is capable of agglutinating erythrocytes, and antibody 
formation is demonstrated by inhibition of hemagglutination and other laboratory 
procedures. In this case virus was recovered from both eyes and the blood stream. 
The serum antibody response followed a pattern of immunity similar to that of 
other virus diseases. 


In differential diagnosis, the various types of acute catarrhal and acute follicular 
conjunctivitis must be considered. 


DISCUSSION 


Dr. Witrrep Fry: My only connection with this case was the opportunity of 
seeing the slides in which the inclusion bodies were identified. These inclusion 
bodies were as sharp as any | have seen. Dr. Gettes saw the clinical manifestations 
in this case, and I am going to call on him for discussion. 

Dr. Bernarp C. Gettes: Dr. Hunter’s misfortune was our opportunity. By 
his statistics of proved cases, Dr. Keeney has demonstrated the occurrence of this 
disease in persons exposed to chicks and in laboratory workers. 

In Dr. Hunter’s case, it was not clinically possible to differentiate the disease 
from any ordinary acute papillary conjunctivitis. A significant occurrence was the 
patient’s systemic reaction. All of us, in our clinical practice, have seen cases in 
which the patient volunteers the information that his eyes watered a bit, that he had 
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chills and fever and that he was sick for a day or two with an infection of the 
upper respiratory tract. Often, the patient insists that his conjunctivitis was part of 
his cold. Perhaps some of these patients have this, or a similar, type of infection. 
These patients recover without treatment. In the present case we tried aureo- 
mycin in one eye and local applications of penicillin in the other. Not only was the 
course of the disease unaltered, but the virus could still be seen as epithelial inclusion 
bodies, even after antibiotic therapy. 

The lesson to be learned from this case is to take greater advantage of the labora- 
tory. Epithelial scrapings should be examined, for in this case inclusion bodies were 
not seen in the smears but were present in the scrapings. Finally, it should be 
emphasized that this condition is part of a systemic disease, and is not solely an 
infection of the eye. 


Dr. I. J. Etsenserc: I should like to ask Dr. Keeney whether he administered 
aureomycin or penicillin orally or systemically, as well as locally? 


Dr. ArrHur H. Keeney: In answer to Dr. Eisenberg’s question concerning 
systemic medication: We did not employ this method because the total systemic 
pattern of the human disease had not been emphasized in previous case reports and 
was not fully anticipated at the time of Dr. Hunter’s infection. The leukocyte 
response and viremia were not only original findings in this disease, but were some- 
what surprising to us. 


Accommodative Convergence. Dr. Epwin F. Tarr. 


In the case of a person who has good single binocular vision with ocular comfort, 
the accommodation which must be used for near fixation does not depend on con- 
vergence, nor does the convergence required depend on the use of accommodation. 
Previous work has shown that the effective reflexes which control convergence in 
binocular vision are those which apportion the distribution of tonic reciprocal inner- 
vation to the extraocular muscles, and those fusional vergence mechanisms which 
supplant the tonic vergence in any other than the orthophoric condition. When, 
however, the fusional vergence reflex is destroyed by fusional dissociation pro- 
cedures, the convergence is left free to respond to effective stimuli other than those 
supplied by the fusional mechanisms. These effective stimuli may be the tonic inner- 
vation alone, or modifications of the tonic innervation introduced by either the use of 
accommodation or the proximity of the object. The one exception to this situation is 
when the convergence due to accommodation is excessive and replaces, therefore, the 
basic tonic convergence reflex as that which must be modified by the fusional 
vergence mechanism. Accommodative convergence may be defined as convergence 
which is induced by the presence of accommodative innervation when, by the with- 
drawal of fusional control, the convergence is left free to respond. 

The author pointed out that, because of the necessity for introspection and 
subjective reports, experimental work in this field is confined to statistical studies 
and to individual experimentation with subjective reports. A series of 4,880 ocu- 
larly comfortable subjects were studied for their distribution of heterophoria or 
orthophoria for distance and near. The distribution tables and the distribution 
curves were presented, the latter after making due allowance for inherent experi- 
mental and predilection errors. Contrary to expectations, almost half the sub- 
jects presented a practical orthophoria for distance fixation. All were examined 
with proper lens corrections if such were needed. The actual distribution for dis- 
tance fixation ranged from 134 of esophoria to 164 of exophoria, with few cases, 
however, in which values exceeded 84 of esophoria or 74 of exophoria. 

The distribution of the heterophoria or orthophoria at the near point, however, 
was quite different. While the actual values ranged from 164 of esophoria to 284 
of exophoria, all but a very few were within the range from 44 of esophoria to 164 
of exophoria. 

The amount of accommodative convergence in each case was calculated from 
these data, utilizing in the process the interpupillary distance in order to determine 
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the convergence required by each subject to move his visual axes from parallelism 
to the near point, The accommodative convergence was further broken down into 
four age groups, and these data, when reduced to a percentage basis and compared, 
demonstrated a general decline in the accommodative convergence values from the 
youngest to the oldest group, although the general character and distribution of the 
curves were similar. This similarity suggests that even in the older groups accom- 
modative effort is still utilized, even though the lens does not respond readily. 

Two hundred and thirty subjects, from which the data for a sample 35 were 
presented, formed the group on which individual experimentation was carried out. 
In these subjects, the accommodative convergence, with the patient’s normal lens 
correction, was determined, and the influence of accommodation was shown by 
stimulating it for both distance and near fixation with bilateral spherical concave 
lenses and inhibiting it by the addition of bilateral spherical convex lenses. With 
each lens addition, the heterophoria was determined and the accommodative con- 
vergence for that particular addition was calculated. The data demonstrate that 
when the subject presents a small amount of accommodative convergence while 
wearing his own ametropic correction, there is relatively little shifting of convergence 
when more or less accommodation is used. The findings demonstrate the relation- 
ship between high exophoria at the near point, which represents a small amount 
of accommodative convergence, and the lack of any marked convergence increase 
in such cases when accommodation is stimulated. On the other hand, the causal 
relationship between excessive accommodative convergence and the presence of 
esophoria at near was demonstrated. The general distribution of the accommodative 
convergence values suggests that the reflex cannot be a factor in normal comfortable 
binocular fixation. In these cases, in which there is usually exophoria at the near 
point, comfort depends on an entirely different reflex mechanism, that of fusional 
vergence. Therefore, the exophoria at the near point, whether it be great or small, 
probably has no relation to ocular comfort. 

When, however, the accommodative convergence is in excess of the amount 
of convergence required to fix binocularly at the near point, the reflex apparently 
supersedes the basic tonic reflex as that which must be modified in turn by a stimu- 
lation of the subject’s nasal perimacular fusional receptors. It is in these cases 
that esophoria is exhibited at the near point, and in actual clinical practice comfort 
in such cases seems to depend on the presence of an adequate amplitude of fusional 
divergence. 

In general, the results indicate that the nature and amount of heterophoria for 
the near point depend, first, on the underlying heterophoria for distance; second, 
on the amount of accommodation or accommodative innervation present, and, third, 
on the extent to which the accommodative convergence reflex is developed and 
operative in any given subject. 

DISCUSSION 

Dr. WittiAM E. Krewson III: This presentation by Dr. Tait, covering careful 
and refined measurements on almost 5,000 subjects, over a period of 14 years, 
represents the expenditure of a tremendous amount of energy. The magnitude of 
this work can be appreciated only when one considers that not one, but many, 
muscle balance estimations were required on each subject, for both near and dis- 
tance, to say nothing of the many calculations necessary, as well as the statistical 
analysis of the results. 

It is difficult to comment on this subject. When the results are published, the 
= ey will have to be read, and reread, before its significance can be appreciated 

y. 


I can mention only a few points in Dr. Tait’s work which impressed me most, 
merely to emphasize them. 


1. A wide range of heterophoria, especially for the near point, can be present 
and the patient still remain comfortable. 
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2. The accommodation-convergence reflex is present, at least to some extent, in 
normal persons of all ages, even those with late presbyopia. 


3. Heterophoria at the near point is largely dependent not only on the amount 
of accommodative convergence that is present, but also on the amplitude of the 


reflex that is exercised, while fusional vergence acts as a supplement when neces- 
sary for fixation. 


4. Dr. Tait suggests that we consider muscular anomalies in the light of the 
causative or initial stimuli, rather than as observed or resultant motor responses. 


Ocular Manifestations in One Hundred Consecutive Cases of Multiple Sclerosis. 


Dr. JosepH C. Yaskin, Dr. Ropert J. VERNLUND (by invitation) and Dr. 
Epmunp B. SPAETH. 


The ocular manifestations in 100 consecutive cases of multiple sclerosis were 
studied by the combined services of ophthalmology and neurology between 1943 and 
1950. Of these, 56 patients had ocular manifestations of multiple sclerosis. Of 
these 100 patients, 57 were women and 43 men. The average age at the onset of 
symptoms was 28.6 years for women and 29.08 years for men, and the average age 
at the time the diagnosis was made was 30.1 for women and 36.8 for men. 

Of the 56 patients, 27 had ocular manifestations as their earliest symptom. 
These symptoms varied from such indefinite complaints as general blurring of vision, 
16; jumpiness of vision, 2; double vision, 7; gradual loss of vision, 2, and dif- 
ficulty in focusing, 1. Other manifestations of multiple sclerosis appeared subse- 
quent to the initial symptoms at intervals varying from a few days to 14 years. Of 
the 100 patients, 73 presented other subjective neurological manifestations. 

The findings in the 56 patients who had ocular manifestations included the 
following: pupillary changes, 12; extraocular palsy, 12; paralysis of conjugate 
gaze, 2; disturbance of convergence, 7; nystagmus, 34; changes in the disks, 51. 
Thirty-one patients had retrobulbar neuritis, and of these, 14 had retrobulbar neu- 
ritis as the initial stage or symptom of the disease. Three patients had the swelling 
of the optic disk which was diagnosed as papillitis or papilledema, and in one a brain 
tumor was suspected. 

Fields of vision, studied in 18 patients, showed central scotoma in 7, paracentral 
scotoma in 1 and general contraction in 10. The changes in the acuity of vision cor- 
responded largely with the condition of the disks and the fields. However, there 
were some notable exceptions, so that some patients whose disks appeared to be 
pale had satisfactory acuity of vision. The Barany studies were of some help in 
indicating that an organic lesion was present either above or below the tentorium, 
although this test gave negative results in a large percentage of cases. 

The electroencephalogram, the routine laboratory procedures and the gastric 
analysis were helpful only as giving negative results. The spinal fluid studies in 
this series were disappointing, since in only a small percentage of cases were any 
significant changes noted. The encephalogram, although not diagnostic, may be 
suggestive in some cases of degenerative disease of the nervous system, but it helps 
in ruling out other structural disorders, such as brain tumor, arachnoiditis and 
large areas of softening. 

The differential diagnosis of the various manifestations, both early and late 
in the course of multiple sclerosis, was discussed from the standpoint of the indi- 
vidual symptoms and signs. 


Conclusions—Despite the unsatisfactory state of the present therapy of multiple 
sclerosis, an early diagnosis is desirable, at least from the standpoint of prognosis, 
and with the hope that in the near future a more satisfactory therapeutic approach 
may be achieved. The ocular manifestations of multiple sclerosis are early promi- 
nent symptoms and should be carefully evaluated for the purpose of an early diag- 
nosis. At the same time, caution should be exercised not to rely too strongly on 
certain symptoms as being pathognomonic of multiple sclerosis. These symptoms 
include retrobulbar neuritis and nystagmus. 
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It is particularly desirable to diagnose early conditions that simulate multiple 
sclerosis, such as brain tumor and arachnoiditis, which begin with ocular symptoms, 
and which are amenable to treatment before the patient becomes hopelessly blind 
or otherwise disabled. 

DISCUSSION 


Dr. JosepH C. Yaskin: Perhaps some of you would like to know why we 
reviewed the 100 cases of multiple sclerosis. 

In the first place, about the time that a young woman showed swelling of the 
optic disk in her second eye, I received an emergency call in the northwestern part of 
the state, from an oculist wanting to know whether there was not some error in diag- 
nosis. He stated, “I never saw a swollen disk in multiple sclerosis.” I assured 
him that such a condition occurred. This single episode made me believe that 
a review of this rather common disease might be worth while. 

Another reason for reviewing the cases is not hard to find. One often sees 
advanced retrobulbar neuritis treated by an ophthalmologist who does not even think 
of the presence of multiple sclerosis. I am quite sure this audience is thoroughly 
familiar with the etiological relation of multiple sclerosis to retrobulbar neuritis, but 
apparently, there are a few in Philadelphia, and very likely other communities, who 
are not keenly aware of this association. 

Our third reason for presenting these cases is to call attention to the need for 
caution in differentiating conditions that are more amenable to treatment. It is true 
that we do not have dozens of cases in which brain tumor was diagnosed as multiple 
sclerosis, but we have a reasonable number in which the ocular signs were mislead- 
ing, and perhaps a much larger number in which the diagnosis was multiple sclerosis 
and the lesion proved to be other than that concerned with the ocular phenom- 
enon. I am quite sure that members of this audience have personal experience 
which might be of interest in connection with this presentation. 

Dr. GLen G. Grsson: It is unnecessary for Dr. Yaskin to apologize for present- 
ing this subject to us. There are many lessons to be learned and many occasions in 
which we ophthalmologists have to depend on the neurologist in these and similar 
types of cases. My interest in multiple sclerosis began first when I was in Minne- 
sota, and my experience illustrates how it is possible for one to obtain an early and 
inaccurate impression about the incidence and causes of disease processes. 

At that time it was routine to find at least one or two cases of acute multiple 
sclerosis every week in which the ocular signs frequently constituted the initial 
episode. In these cases a unilateral central scotoma was usually observed. It was 
our custom to refer the patients to the neurological department, and we expected that 
they would find confirmatory evidence of multiple sclerosis at the time the initial 
lesion of the optic nerve was active. They found zone 1 changes in the colloidal gold 
curve which were suggestive of the disease, together with slight or moderate increase 
in the cell count of the cerebrospinal fluid. One finds relatively few such cases in 
Philadelphia. 

It has been pointed out that there is a peculiar geographical distribution of 
multiple sclerosis, and this explains some of the apparent discrepancies encountered 
in the literature. This irregularity in the geographical incidence of the condition is 
illustrated by the fact that since coming to Philadelphia I find exactly the reverse 

situation as to the relation of retrobulbar neuritis to multiple sclerosis. When I see 
a case of retrobulbar optic neuritis, I do not expect to find multiple sclerosis 
as an etiological factor at the time the retrobulbar neuritis is active. In the 
majority of our recent cases of retrobulbar neuritis the condition has been idiopathic. 
The neurological and spinal fluid findings are routinely negative. 

I am particularly pleased that the authors have pointed out the variability of 
changes in the optic disk. One gets the impression from the literature that tem- 
poral pallor is very common, and also pathognomonic of multiple sclerosis, when 


3 
j 
: 
| 
i 
q 
J 
: } 
(i 
: 


SOCIETY TRANSACTIONS 99 


just the reverse is true. They pointed out that one may find complete pallor, and 
— nasal pallor, and, what is more important, that one may frequently find normal 
undi. 

I should like to ask Dr. Yaskin whether there is anything peculiar about the 
type of nystagmus in multiple sclerosis which leads him to suspect the presence of 
the disease. Harris has described the type of nystagmus, which he calls the ataxic 
type, in which there is limitation of adduction of each eye. In dextroversion the 
movement of the left eye is incomplete and the nystagmus of the right eye becomes 
increased. This point is considered to be characteristic; I have not observed it, or, 
more accurately, have not searched for it. 

I should also like to have Dr. Yaskin’s opinion about the euphoria that exists in 
multiple sclerosis. It is quite characteristic of persons with this disease that their 
mental attitude is not in accord with the seriousness of their condition. I should 
like to know whether he has any concept of the mechanism of this aspect of the 
disease and whether he encounters it in other conditions. 


Dr. Josep C. Yaskrn: Dr. Gibson raised a number of interesting questions. 
To begin with, when I was an intern at the Philadelphia General Hospital, from 1914 
to 1916, we had few cases of multiple sclerosis, and it was not due to faulty diag- 
nosis on the part of Drs. Spiller, Weisenberg and others. There were simply fewer 
cases in that part of the country at that time. When I reached Europe in 1927 and 
1928, I found special wards for multiple sclerosis in Central Europe, Austria, 
Germany, France, Italy and Great Britain. Even within the last two decades there 
has been a striking increase in multiple sclerosis, and it is not unusual for a busy 
neurologist to see two or three new cases a week, or even more. I had the mis- 
fortune to see three young college girls with the disease in one week last winter. 
There was a time when Negroes were thought to be immune to multiple sclerosis, 
but this idea is false, as was borne out by careful statistical study in Baltimore in 
recent years. 

Idiopathic retrobulbar neuritis, as Dr. Gibson undoubtedly knows, is a poor 
diagnosis. I have no doubt that retrobulbar neuritis may on rare occasions be due 
to invasion from the paranasal sinuses. Nor do I have any doubt that there may be 
multiple sclerosis due to other toxic factors; unfortunately, in our experience, we 
have only to wait, and the retrobulbar neuritis of today will be the multiple sclero- 
sis of next month, or five years from now. The condition nearly always turns out 
to be multiple sclerosis. 

I am not familiar with any special type of nystagmus which I can identify as 
peculiar to multiple sclerosis. Harris speaks of ataxia. I suppose he is trying to bring 
the nystagmus into correlation with a tremor, and other cerebellar disturbances that 
are observed in various parts of the body. It is quite possible that he who puts his 
mind on the subject over a long period may notice special difficulties. In evaluation 
of nystagmus, the first thing is to make sure that it is a real nystagmus, not just an 
occasional jerk due to position or fatigue, and that the nystagmus is not due to bar- 
biturates, and perhaps other toxins. I want to be sure it is not congenital ocular 
nystagmus, which is easy to exclude. I want to be certain it is not a disease of the 
internal ear. Having ruled out these conditions, I determine what type of nystag- 
mus I have, whether it is horizontal or vertical, and then try to correlate it with 
some intracranial condition which may exist. It is safe to state that neurological 
nystagmus, i. e., nystagmus not due to involvement of the labyrinth or to ocular 
disturbances, in fixation or myopia, is almost always due to a lesion below the 
tentorium. The fact is extremely useful in everyday practice, for it so happens 
that, barring the blastomas of early life, many tumors below the tentorium are amen- 
able to surgical treatment if the diagnosis is made early enough, before obstruction 
of the brain stem. If multiple sclerosis can be diagnosed before there is increased 


intracranial pressure or major damage to the brain stem, the patient may have 
many years of usefulness and comfort. 
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The emotional state of the patient with multiple sclerosis is of interest. The inci- 
dence of insanity is no greater among such patients than it is among the population 
in general. We assume that four of 100 persons become psychotic sooner or later. 
The percentage is about the same among patients with multiple sclerosis. It is true 
taat the majority of patients with multiple sclerosis have a tendency to euphoria. 
We do not know why. There can be no doubt that some of them have plaques in the 
temporal lobe, and perhaps in the region close to, though not necessarily involving, 
the diencephalon. It is also well known that very early in the disease persons with 
multiple sclerosis may show so much affectation that a diagnosis of hysteria is made. 
One feels that they are putting on an act, and every one of us has written a report 
that he wishes he had never written stating that the case is undoubtedly one of 
hysteria, only to discover months or years later everything that is in the book— 
optic nerve atrophy, tremors, Babinski sign, etc. Emotional disturbances are com- 
mon, and euphoria is fairly common but by no means constant. 

The emotional state in any organic disease of the brain depends largely on the 
patient’s personality before he had the disease; and while it is true that in multiple 
sclerosis euphoria is common, one encounters all sorts of reactions—tension states, 
paranoid states, emotional depression and suicidal attempts. Nevertheless, those of 
us who have seen many cases of multiple sclerosis learn to suspect this disease from 
the physiognomy. As I go through the ward and look at this or that young person, 
somewhere between the ages of 20 and 35, and as he or she looks at me, I have a 

—_ feeling that there is probably a case of multiple sclerosis. It is one of those things 

} which is difficult to describe, just as when one says there is a case of dementia 
paralytica or there is a case of melancholia. I cannot give it any actual descriptive 
value, but when the patient walks into the office with that certain expression, I sus- 
pect multiple sclerosis from the start. 

Lastly, ophthalmological problems in general should be more closely incorpo- 
rated in our study of neurology. I fear that many neurologists do not keep up with 
their ophthalmological work, and it is quite possible that some ophthalmologists tend 
to deviate from their interest of neurology, which may be useful in some of their 
neuro-ophthalmological cases. 


Wilfred Fry, M.D., Chairman 
M. Luther Kauffman, M.D., Clerk 
Oct. 19, 1950 


Replacement of Skin Graft by Basal Cell Carcinoma: A Case Presentation. 
Dr. Epmunp B. Spaetu. 


A man aged 60, a cook, was admitted to the ward of the Graduate Hospital 
of the University of Pennsylvania in 1947, with keloidal cicatrix of the upper and 
lower lids, extending into the forehead and over the bridge of the nose, the result 
of a third degree burn from hot fat. The acute trauma had occurred six months 
prior to this admission. The eyeball itself was in good condition. 

Surgical treatment carried out at that time consisted in scar resections and two 
free skin grafts. The patient was discharged from the Graduate Hospital with the 
lids held in median tarsorrhaphy. He failed to appear for any follow-up observa- 
tion after his discharge. 

Three years after that discharge in 1950, the patient reported to the Wills 
Hospital. He then presented a large ulcerating lesion, a basal cell carcinoma, of the 
upper and lower lids, extending into the forehead and over the bridge of the nose, 
at the site of the first cicatrix and replacing entirely the free skin grafts. The 
grafts appeared to have undergone a complete change into the basal cell carcinoma. 

A recurrence of a basal cell carcinoma at an operative site where a free skin 
graft has been used for partial correction is, unfortunately, not uncommon. The 
recurring malignant growth then pushes the graft to one side. The graft itself 
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does not become invaded by the recurring neoplasm; nor does it undergo carci- 
nomatous transformation. (A second case was presented to illustrate the usual 
sequence of events. ) 

At the time of the first operation in the case under discussion, the scar resections 
and skin grafts were not examined histologically for malignant tissue. There seemed 
to be no reason for this examination. The resections done at the time of the patient’s 
readmission showed that the malignant growth extended into the depths of the orbit 
to such an extent that enucleation and exenteration of the orbit were necessary. The 
surgical procedure was completed by additional skin grafting, after X-ray therapy. 

The case presented suggests a rather unusual fate for an autogenous skin graft, 
that is, carcinomatous transformation of the graft. One might suspect that a malig- 
nant growth, undiagnosed, had existed prior to the original plastic surgical repair. 
This is possible considering the cause of the original burn—an agent suspected of 
being carcinogenic—hot fat. While this is only a conjecture, it makes it impossible 
to state conclusively that the skin graft did undergo carcinomatous changes. When 
one considers all the clinical evidence available, however, it seems that the con- 


dition developed in the graft. In the future, further interesting developments may 
occur in this unusual case. 


SYMPOSIUM ON ACTH AND CORTISONE 


Pituitary Adrenocorticotropic Hormone (ACTH) and Cortisone in Ophthal- 
mology: Report of Cases. Dr. Harotp G. Scuere, Dr. Grorce S. TYNER, 
Dr. Grorce and Dr. JosepH E. ALFANO. 


This paper was published in the March 1951 issue of the A. M. A. ARcHIVEs, 
page 301. 


Cortisone and ACTH. Dr. Arno E. Town and Dr. A. E. Raxkorr. 


A total of 29 patients were treated with pituitary adrenocorticotropic hormone 
(ACTH) and/or cortisone. When cortisone was administered locally, 1.0 per cent 


methyl cellulose solution was used as the diluent, as it seemed to have better 
adhesive qualities. 

Inflammatory processes in the anterior segment of the eye showed improvement. 
Inflammatory conditions in the posterior segment did not show any lasting improve- 
ment. Degenerative and noninflammatory diseases were not influenced by these 
hormonal substances. Because of the nature of the disease, we cannot accurately 
evaluate results obtained in the treatment of retrolental fibroplasia. 

The real mechanism by which these drugs alter the response of tissues is 
unknown. Possibly the Woods theory that in inflammatory lesions the mechanism 


may be one of blocking or altering the allergic response of the tissues comes close to 
the answer. 


Local and Systemic Use of Cortisone in Ocular Disease. Dr. Invinc H. Leoporp, 
Dr. P. Ross McDonatp and (by invitation) Dr. James E. Purnett, Dr. 
Epwarp J. CANNon and Dr. CHartes G. STEINMETZ. 


The authors reported on the local and systemic treatment of 142 eyes with 
cortisone. One hundred and twenty-one eyes received subconjunctival injections 
of 0.5 cc. (1.25 mg.) of cortisone acetate. Other methods of administration were 
the topical application of a suspension of | cc. of cortisone acetate in 4 or 8 cc. 
of isotonic sodium chloride solution, the retrobulbar injection of 50 mg. of cortisone 
acetate and systemic administration, starting with 300 mg. the first day, 200 mg. 
the second day and 100 mg. a day thereafter. 

Topical application of cortisone was found to be of benefit in cases of blepharitis, 
allergic conjunctivitis and vernal conjunctivitis and in some cases of keratitis and 
anterior uveitis. Subconjunctival use of cortisone was beneficial in cases of epi- 
scleritis, keratitis, allergic conjunctivitis and anterior uveitis. In some cases in which 
subconjunctival injection of cortisone was unsuccessful, systemic administration of 
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the drug proved of value, especially in those of posterior uveitis. It was also noted 
that in a number of cases the condition responded only so long as cortisone therapy 
was continued. 

In order to explain certain features of cortisone therapy, animal experiments 
were conducted. Cortisone was administered topically and by subconjunctival and 
retrobulbar injection to a series of rabbits in the concentrations noted above. Speci- 
mens of aqueous taken at intervals of 15 minutes to six hours showed only a trace 
of cortisone after subconjunctival administration. No penetration followed the use 
of drops or retrobulbar administration. Histologic examination of conjunctival 
and retrobulbar tissue up to two months after injection showed no undue reaction. 
Standard corneal abrasions and stromal wounds were treated with both topical appli- 
cations and subconjunctival injections. The subconjunctival injections were found 
to interfere with fibroblast formation and epithelial regeneration. Corneal ulcers 
were produced with Aerobacter aerogenes, Bacillus coli and Proteus vulgaris. The 
right eye of each animal was treated, and the left served as a control. Topical and 
subconjunctival therapy was continued for 10 days. Subconjunctival therapy was 
shown to have a definite curative effect. In vitro studies, however, suggest that 
this may be due to the preservative (1.5 per cent benzyl alcohol). Cortisone therapy 
was not effective against experimental herpes simplex lesions of the cornea. It was 
also shown that cortisone did not affect the blood-aqueous barrier to injections of 
10 per cent fluorescein sodium. The action of cortisone may be due in part to its 
inhibiting hyaluronidase, and thus reducing the severity of inflammatory reactions 
due to local irritants and bacteria. p 


DISCUSSION ON PAPERS READ IN SYMPOSIUM 
ON ACTH AND CORTISONE 


Dr. JosepH V. KLauper: Perhaps the somewhat conflicting results in treatment 
of acute interstitial keratitis with cortisone and ACTH reported by the three authors 
may be explained by a difference in the degree of severity of the disease in the 
patients treated. 

As I discussed elsewhere (Klauder, J. V.: Treatment of Interstitial Keratitis 
with Particular Reference to the Results of Penicillin Therapy, dm. J. Syph., 
Gonor. & Ven. Dis. 3: 575, 1947), there is considerable variation in the severity of 
interstitial keratitis, and it is difficult to evaluate therapeusis on the basis of a few 
patients. Therapeutic evaluation must be related to the time treatment is started— 
whether in the “coming-out” or in the receding stage of the disease. 

More recently, in the evaluation of therapy, I graded interstitial keratitis as 
severe, moderate and mild. As I reported in my communication, my colleagues and 
I purposely withheld specific means of therapy in some mild cases, employing only 
ophthalmologic treatment, and observed favorable progress of the disease, with 
improving visual acuity. 

The real problem of treatment essentially concerns severe cases. We purposely 
selected for ACTH, and also for cortisone, therapy cases of full blown severity. 
After one week of use of ACTH as the sole means of treatment, except for the 
employment of a mydriatic, there was no striking change in three patients treated. 
Their considerably reduced visual acuity was about the same; the degree of 
opacity of the entire cornea was not appreciably changed; the iris could not be 
seen, the ciliary congestion was not decreased, and subjective symptoms were not 
alleviated. These patients received one or the other of the following doses of 
ACTH, given in the course of seven to 10 days—500, 600 and 700 mg. All the 
patients showed a reduction in the eosinophil count. The count was not maintained 
at zero, as Dr. Rakoff suggested, by an increase in the dose of ACTH. As addi- 
tional evidence of the systemic effect of ACTH, one patient showed the so-called 
“moon face”; his appetite improved considerably, and he gained weight. Since the 
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aforementioned lack of favorable response to treatment was in contrast to what 
is observed after one week of fever therapy, it was not regarded as fair to the patient 
to continue with ACTH and to withhold fever treatment. 

Four patients were treated by subconjunctival injection of cortisone, as detailed 
by Dr. Leopold and his collaborators; and not included in their report was a 
patient who received systemic treatment for one week, in addition to local injections. 
During the period of cortisone therapy no other systemic treatment was adminis- 
tered. In patients with bilateral involvement only one eye was treated. No striking 
improvement was observed from this therapy; at the most, there was some differ- 
ence of opinion as to whether the improvement was appreciable. As with ACTH 
therapy, it was not regarded fair to the patient to continue the treatments, rather 
than give fever and other hormonal treatment. The latter, which we are now 
studying, will be reported on later. 


Dr. Harvey E. Tuorpe, Pittsburgh: I was much impressed by the excellent 
presentations of Drs. Scheie, Town and McDonald. In Pittsburgh, our clinical 
experience with ACTH and cortisone began in February 1950. 

Our first patient was a young woman with bilateral secondary glaucoma due to 
severe plastic cyclitis, of 10 months’ standing. The cause was not determined in 
spite of extensive investigation. The cyclitis and glaucoma improved with intra- 
muscular injections of ACTH given in 25 mg. doses every six hours (100 mg. 
per day) for three weeks. The dose of ACTH was gradually decreased to 20 mg. 
a day in the second and third weeks. The uveitis recurred when ACTH treatment 
was discontinued. Resumption of ACTH was followed by temporary improvement 
The inflammatory process was finally controlled, with temporary restoration of 
vision. However, both eyes went on to inveterate glaucoma in spite of surgical 
intervention, and both eyes deteriorated. 

Our second patient, seen in February 1950, had a painful, severe traumatic 
hypopyon keratitis (ulcus serpens corneae), of two weeks’ standing, which had 
not responded to intensive antibiotic treatment with aureomycin, penicillin or sulfa- 
diazine, combined with foreign protein therapy. Vision in his left eye was limited to 
light perception. The fundus could not be seen. The response to ACTH therapy 
was dramatic. Pain was relieved seven hours after the patient had received 40 mg. 
of ACTH. The keratitis and hypopyon cleared in 40 hours. The vitreous cleared 
sufficiently in six days so that the fundus could be photographed. At the end of 
two weeks’ treatment vision had returned to 20/30. When ACTH was discon- 
tinued, inflammation recurred. Resumption of ACTH treatment resulted in further 
improvement. 

The third case was one of extensive exudative chorioretinitis. There were four 
large exudative lesions in the upper temporal quadrant of the right eye, with exten- 
sive retinal edema and vitreous exudate. With ACTH therapy, 100 mg. a day for 
the first few days, with gradual tapering off of the dose over a period of two more 
weeks, the chorioretinal lesions healed—two of them entirely, without any trace, 
and the others with later pigment proliferation. 

In a number of cases of acute iritis, cyclitis and exudative choroiditis ACTH was 
given parenterally. Failure of an inflammatory condition to respond to other 
therapy was an indication to try ACTH or cortisone. The improvement was often 
dramatic. A number of patients with ocular inflammatory conditions due to trauma 
were treated with ACTH parenterally. Several received cortisone parenterally. 
Some with involvement solely of the anterior segment were given cortisone oint- 
ment for instillation. Improvement and resolution of the process occurred in the 
great majority, with only occasional relapse. 

The Thorne test, that of the eosinophil response, was used to determine whether 
ACTH should be tried, or parenteral injections of cortisone resorted to, in severe 
acute cases and in cases of involvement of posterior part of the globe. We found 
that continued large doses of ACTH were sometimes required to maintain a decrease 
in eosinophils or to maintain clinical improvement. In such instances we found 
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it advisable to use cortisone in addition to ACTH. Use of parenteral injections of 
cortisone alone for an extended period may cause severe depression of the adrenal 
cortex. 

It must be noted that there may be variation in the eosinophil response to dif- 
ferent batches of ACTH. If a patient does not respond positively in the Thorne 
test to one batch of ACTH, he should be tested with a second batch. 

In our series, several patients with secondary glaucoma due to uveitis or iritis 
responded well to ACTH and cortisone therapy, with subsidence of intraocular 
tension. 

A patient with sympathetic ophthalmia of five months’ standing responded well 
to ACTH. The endothelial suriace of the cornea was covered with conglomerate 
deposits of exudate when he was first seen, so that one could hardly differentiate 
between individual keratic precipitates. No details of the iris could be made out. 
There was secondary glaucoma. Two days after the beginning of ACTH adminis- 
tration, 100 mg. a day, in divided doses, details of the iris could be discerned. 
Interestingly, the secondary glaucoma was controlled only when the dose was kept 
high, at 80 mg. of the drug a day. The glaucoma would recur with reduction in 
dose, and so would the keratic precipitates. Parenteral use of cortisone was added 
to the regimen, and after a few weeks of combined ACTH and cortisone therapy 
the eye became completely quiet. It was then possible to perform a cataract extrac- 
tion. This was extremely difficult, owing to dense matting of the uveal tissues to the 
lens. It was necessary to dissect out the lens with scissors. However, the post- 
operative course was uneventful. The patient was able to count fingers at the end 
of his convalescence, whereas he previously had only light perception. 

We have concluded from observing the clinical course in some 60 cases of ocular 
inflammation and trauma that the parenteral use of ACTH or cortisone is indicated 
for deep and severe inflammations. On the other hand, cortisone used locally in 
cases of milder disease of the anterior segment ameliorates the inflammatory 
response of ocular tissue to irritants. It must be noted that the etiologic factor is 
not affected by this hormonal treatment, and that one must often add specific treat- 
ment and remove foci of infection. However, it can now be definitely stated that 
these new hormones are a decided aid in the management of ocular inflammation. 


Dr. Harotp G. Scuere: Dr. Klauder has quite properly emphasized the dif- 
ficulty in evaluating the response of interstitial keratitis to any type of treatment 
because of the unpredictable course which the disease runs. The eyes which we 
found responded well showed only early involvement ; as a result, the severity of the 
disease could not be predicted. In the eyes which did not respond to treatment the 
disease was much more advanced. In addition to the corneal infiltrate, there was 
a heavy “salmon type” of vascularization, the disease appearing extremely severe. 
The second eye exhibited a similar involvement even after ACTH had been given 
systemically in treatment of the first eye. 

Dr. Rakoff has raised an interesting point as to the possibility of potassium 
deficiency as a cause of cataract. In one of our patients treated with ACTH for 
uveitis an intumescent cataract rapidly developed in a lens that was previously clear. 
This occurred during a period of approximately two weeks. It was impossible to 
ascertain whether or not a potassium deficiency due to ACTH was a contributing 
cause. 

We have some experimental work under way at the university, results of which 
are as yet inconclusive. Some of the preliminary results parallel those reported by 
Dr. McDonald and Dr. Leopold, particularly with regard to wound healing and 
corneal epithelization. 


Dr. A. E. Raxorr: The only additional point I wish to make is that of the 
initial dose. Is it better in these cases to start with a large dose and then reduce 
the amount as apparently some of the investigators have done, or to start with a 
small dose and build up? Our own experience leads us to believe that the second 
method is better, because when administration of ACTH is first started the adrenal 
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gland is responsive, as indicated by the eosinophil response, but after a long period of 
stimulation the adrenal cortex, of course, requires larger amounts of ACTH to 
maintain a high level of cortisone production. 

Dr. P. Ross McDona.p: Our studies were essentially concerned with the local 
administration of cortisone. Many laboratory studies were carried out, and none of 
the systemic manifestations, i. e., retention of sodium, excretion of potassium or 
decrease in the eosinophils, was noted. Apparently, one can get a response from 
the local use of cortisone independent of the general systemic effect. For this reason, 
the local use of cortisone has a distinct advantage. 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
R. Townley Paton, M.D., Chairman 
R. L. Pfeiffer, M.D., Secretary 
Dec. 18, 1950 


Use of ACTH and Cortisone: General Considerations. Dr. Grorce A. PERERA. 


The history of pituitary adrenocorticotropic hormone (ACTH) and cortisone 
were briefly reviewed, and possible mechanisms of action were discussed. A list of 
responsive disorders was given, with emphasis on the fact that ACTH and cortisone 
affect the manifestations of disease but achieve no cures. The clinical and metabolic 
effects were also enumerated, and the similarities to Cushing’s syndrome were 
pointed out. 

After a discussion of dosage and withdrawal symptoms, the various contra- 
indications and dangers were mentioned. Inasmuch as cortisone and ACTH may 
produce congestive failure, mental changes, hypopotassemia, impairment of wound 
healing and increased rate of blood coagulation, these agents must be used with 
caution. 

In summary, it was pointed out that these materials serve as an important 
adjunct to treatment, affecting the manifestations of disease through the production 
of an abnormal state (hypoadrenocorticalism ). 


Local Use of Cortisone in Treatment of Ocular Disease. Dr. Jonn M. McLean. 
DISCUSSION ON PAPERS BY DRS. PERERA AND MC LEAN 


Dr. Lupwic J. K. von Sattmann: Dr. Perera and Dr. McLean have presented 
an interesting subject in a fascinating way. In the short time alloted me, it is dif- 
ficult to discuss the various points brought up, but I should like to do as Dr. McLean 
did, and give some idea of how we proceeded in our investigation. I shall confine 
my comments to the local use of cortisone. 

Effects on the eye of locally applied cortisone were first observed by Ira Jones 
and Karl Meyer about a year ago, when they studied the influence of the compound 
on experimentally induced vascularization of the rabbit’s cornea. It was noted 
in their series that repeated subconjunctival administration of small quantities of the 
undiluted suspension did not cause undue irritation. Since the termination of their 
study in March 1950, my colleagues and I have used cortisone acetate in the Insti- 
tute of Ophthalmology on patients with diseases of the anterior segment of the eye 
in doses comparable to those found to be effective in the treatment of experimental 
animals ; injections of 0.05 to 0.1 cc. of the undiluted suspension were administered 
at intervals of three days to one week, depending on the absorption of the depot 
under the conjunctiva, and over periods of various lengths, depending on the course 
of the disease. More recently the dose has been increased to 0.4 cc. of the undiluted 
cortisone suspension. In addition, patients with superficial lesions of the cornea 
and inflammatory conditions of the conjunctiva have received instillations of a 
diluted cortisone suspension, according to the technic recommended by Steffensen 
and co-workers. 
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Some of our observations on these locally treated eyes were mentioned at the 
meeting of the American Ophthalmological Society in June 1950. Since then the 
series has grown, and a short summary of the results on 65 patients is now presented 
(Slide). There is no time to analyze the data; nor is there any need to do so, 
since our results show fair agreement with those reported for a considerably larger 
number of patients by Rome and Koff and by McLean, in spite of the differences in 
dosage. 

For the purpose of studying certain of the local effects of cortisone on the eye 
under controlled conditions, a number of experiments have been carried out in the 
Knapp Memorial Laboratory during the past eight months in collaboration with 
Dr. Jones, Dr. Wiggins and Miss Dillon. I wish to report on these experimental 
studies because they have a direct bearing on Dr. McLean’s clinical investigation. 
Rhesus monkeys, chinchilla rabbits and albino rats served as experimental animals. 
The investigation was divided into studies on (1) the histologic changes produced 
by repeated subconjunctival injections of cortisone; (2) the influence of such treat- 
ment on the healing of trephine wounds in the sclera and of burn wounds in the 
corneal epithelium and (3) the influence of such treatment on the cytologic response 
of the aqueous humor and on the intraocular pressure in one type of experimental 
endophthalmitis. 

The subconjunctival introduction of a few tenths of a cubic centimeter of undi- 
luted cortisone acetate in the human eye is often followed by superficial and deep 
crops of petechiae at the site of the injection and in the surrounding area. In such 
instances many conjunctival vessels may show hemostasis or appear to be throm- 
bosed. Other patients exhibit irregular vascular dilatation, persisting sometimes 
for several weeks, in the corresponding sector of the conjunctiva. In three patients 
of our series small, yellow, transparent nodules were observed at the site of indi- 
vidual injections ; they had not absorbed several weeks later. In four other patients 
there were defects in the epithelial cover overlying the depot in or under the con- 
junctiva, but these healed within two weeks. None of these changes should be con- 
sidered a contraindication to the subconjunctival use of cortisone, provided the 
disease is sufficiently serious to warrant this form of therapy. 

To study these lesions, 0.05 cc. of the stock suspension of cortisone was injected 
subconjunctivally into the right eye of each of six monkeys; the left eyes received 
equal amounts of a suspension of cholesterol by the same route. From five to eight 
injections, spaced four to seven days apart, were given in the same area. Although 
the eyes tolerated the treatment well clinically, histologic examination showed, in 
addition to superficial hemorrhages, probably of traumatic nature, marked peri- 
vascular infiltration and foci of granulation tissue indicative of a conspicuous foreign 
body reaction. Epithelioid cells and giant cells composed these foci, both in the eyes 
treated with cortisone and in the eyes which had received the cholesterol suspen- 
sion. Kodachromes® of pyroxylin sections stained with hematoxylin and eosin 
illustrate this histologic picture, which probably constitutes the anatomic substrate 
of the signs of irritation which have been observed in the human eye. 

Studies on the effect of cortisone therapy on the healing of wounds of the eye 
were prompted by reports on the retardation of wound healing in the skin and other 
tissues by simultaneous local or systemic use of cortisone or ACTH, as mentioned by 
Dr. Perera and Dr. McLean. When these drugs were administered at the time of 
injury, all elements of wound healing, especially those of mesenchymal origin, were 
suppressed; the formation of granulation tissue was either greatly hampered or 
completely inhibited, and the formation of connective tissue was greatly delayed. 

_ These observations on the growth-inhibiting effect of cortisone on granulation 
tissue in other parts of the body suggested that the healing of surgical wounds in 
the sclera might be similarly affected. This would be of particular significance in 
wounds in which the structural quality or replacing tissue is of great clinical 


importance, e. g., wounds produced in connection with trephine operations and 
similar surgical procedures. 
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A series of experiments on rhesus monkeys were designed to investigate this 
point. With the animal under general anesthesia, the operation was performed with 
a 2 mm. trephine at the limbus of each eye after a broad conjunctival flap had been 
prepared. Peripheral or total iridectomy was then executed and the conjunctival 
wound closed with fine silk sutures. At the completion of the operation 0.05 or 0.1 
cc. of undiluted cortisone suspension was injected under the conjunctival flap of the 
right eye of six monkeys. The same quantity of cholesterol suspension was intro- 
duced into the left eye in the same manner. These procedures were repeated at 
intervals of four to seven days for periods of three to eight weeks after operation. 

A graph illustrates the averaged measurements of the tension in each eye. 
Restoration to normal values was delayed in the cortisone-treated eyes for a little 
more than one week only. Histological study of eyes of untreated (control) ani- 
mals with similar surgical wounds in the sclera showed in the first and second post- 
operative weeks young granulation tissue filling in the gap; it derived mostly from 
the episcleral and subconjunctival strata. The cellular elements had undergone 
transformation from young fibroblasts into connective tissue cells in the third week. 
At this time—three weeks after the injury—the character of the replacing tissue in 
the cortisone-treated eyes resembled the appearance of this tissue in the control eyes 
observed one week after operation. At later periods the histologic dissimilarity 
between the two series of eyes became progressively less distinct, as is shown in the 
kodachromes.® 

In summary, then, it may be said that clinical observations and histologic exami- 
nation demonstrated a transient and moderate depressing action of locally adminis- 
tered cortisone on the development and growth of the mesenchymal elements, on 
which the closure of the trephine wound depends. It remains to be seen whether 
these experimental results can be applied to the aged or diseased human eye. The 
stimulation to growth caused by trauma may be weakened under such conditions and 
may not be comparable to the responses observed in young and healthy eyes of 
another species. 

The effect of local cortisone therapy on the healing of surface defects of the 
cornea by migration of the epithelium was studied in rats in a series of 53 experi- 
ments. Standardized superficial burns in the form of bands 1.5 mm. in width 
extending across the cornea were produced in both eyes according to the technic 
of Dr. G. K. Smelser. Untreated burns healed in a little more than 12 hours. 
Residual defects were measured planimetrically under a magnification of 20, and 
the measurements were expressed in arbitrary units. In one group, of 23 animals, 
cortisone diluted with 0.85 per cent sodium chloride solution in a ratio of 1:4 was 
instilled in the conjunctival sac of the right eye at intervals of about one hour for 
a total of nine instillations. The left eye of each animal was subjected to a similar 
course of treatment with a 0.85 per cent sodium chloride solution only. In a second 
group, of 30 animals, the effect of subconjunctival injection of undiluted cortisone 
(0 78 mg.) and of the diluted compound (0.12 or 0.18 mg.) was compared with the 
effect of injections of 0.85 per cent sodium chloride solution. 

In the first group, which had been treated with cortisone instillations, the average 
measurements, in terms of arbitrary planimetric units, of residual unhealed areas 
in the cortisone-treated and the control eyes showed a ratio of 1,300:815. The 
unhealed part of the epithelial injury was thus 57 per cent greater in the eyes treated 
with cortisone drops than in the control eyes at the termination of the experiment 
12 hours after injury. In the experiments in which the cortisone and sodium chlo- 
ride solutions had been administered by subconjunctival injection, the difference 
between the two series of eyes was not great enough to be statistically valid. 

It could be concluded, therefore, that hourly instillations of cortisone in isotonic 
sodium chloride in a 1:4 dilution retarded moderately the migration of the 
corneal epithelial cells of rats with burn wounds when the eyes treated in this 
manner were compared with identically injured eyes treated with instillations of 
a 0.85 per cent solution of sodium chloride. Although the depression of the healing 
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of the epithelial wounds was of low magnitude, these results may have a practical 
implication in similar corneal diseases of the human eyes in which the tendency to 
regenerate or to heal seems to be impaired. 

The influence of local cortisone therapy on cytologic responses and increased 
intraocular tension was studied in chinchilla rabbits with a type of endophthalmitis 
produced by injecting 0.05 cc. of a diluted staphylotoxin of high cytotoxic titer into 
the anterior chamber. The right eye of each of 12 rabbits received at the time of 
inoculation 0.1 cc. of undiluted cortisone suspension by the subconjunctival route. 
The injections were repeated three to eight times at intervals of 24 to 48 hours. 
The left eyes were not treated and served as controls. 

The clinical course of the inflammation was not significantly altered by the local 
cortisone therapy, nor did the course of the secondary glaucoma in the eyes treated 
with cortisone differ from the course observed in the control eyes. The results of 
the cytologic examination of the aqueous humor were presented (Slide). The 
differential count suggested a moderately depressing effect of locally administered 
cortisone on the appearance of mononuclear elements in the aqueous humor, whereas 
the leukocytic response was increased. Dr. Perera commented on a similar change 
in the blood count. Continuation of these experiments will be necessary before 
more definite conclusions can be drawn. 

It is evident that the few experimental approaches reported are related to clinical 
questions. It is doubtful, however, whether and to what extent the observations 
of moderate effects of local cortisone therapy on experimental lesions in animals 
have a bearing on the therapeutic problem of the human eye. In a way, they may 
direct attention to potentialities of the compound which should be kept in mind at 
the time when evaluation of therapeutic effects of locally applied cortisone is pass- 
ing through an understandably enthusiastic phase. 


Cate Histology in Lipochondrodystrophy (Hurler’s Disease). Dr. Davip 
EXLER. 


This paper is published in full, with discussion, in the current issue of the 
ARCHIVEs, page 14. 
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News and Notes 


Epitep sy Dr. W. L. BENEDICT 


GENERAL NEWS 


International College of Surgeons.—The 16th annual assembly of the United 
States Chapter of the International College of Surgeons will be held in Chicago on 
Sept. 10-13, 1951, with headquarters at the Palmer House. 

An excellent program has been arranged. Prominent surgeons from the United 
States and other countries will participate. Scientific sessions will be held by all 
specialty sections of the United States chapter. 

The annual banquet will take place on Wednesday evening, Sept. 12. Mr. 
Lawrence Abel, F. R. C. S. (Eng.), of London, will be the principal speaker. 

The assembly will conclude with the convocation, to be held in the Civic Opera 
House on the evening of Sept. 13. Sen. Estes Kefauver will deliver an address on 
“The America of Tomorrow.” 

Hotel reservations may be arranged by writing to the Housing Division, Chicago 
Convention Bureau, 33 N. LaSalle St., Chicago 2. 


Twenty-Fourth Annual Congress in Ophthalmology and Otolaryngology, Gill 
Memorial Eye, Ear and Throat Hospital.—The Gill Memorial Eye, Ear and 
Throat Hospital, Roanoke, Va., has just completed its 24th annual spring con- 
gress in ophthalmology and otolaryngology. The total registration was 350. 
Registrants came from 38 states and all parts of Canada. Twenty-three guest 
lecturers comprised the faculty. The 25th congress, which will be the silver 
anniversary, will be held in Roanoke, Va., April 1 to 8, 1952. 


American Orthoptic Council—The oral and practical examinations for 
orthoptic technicians, previously announced for Saturday, Oct. 6, in Chicago, 
will be held on Oct. 13, just preceding the meeting of the American Academy of 
Ophthalmology and Otolaryngology. 


SOCIETY NEWS 


Louisiana-Mississippi Ophthalmological and Otolaryngological Society.—Dr. 
Wm. B. Clark, of New Orleans, was elected president of the Louisiana-Mississippi 
Ophthalmological and ,Otolaryngological Society at its recent meeting in Biloxi, 
Miss. Dr. W. L. Hughes of Jackson, Miss., was elected vice-president, and Dr. 
Edley H. Jones, of Vicksburg, Miss., was reelected secretary-treasurer. 
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Book Reviews 


Strabismus Ophthalmic Symposium. Edited by James H. Allen, M.D. Price, 
$10.50; 75s. Pp. 476, with 181 illustrations. C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, 1950; Henry Kimpton, 26 Bloomsbury 
Way, London, W.C. 1, 1951. 


This is the first volume of its kind to appear in the English literature. It repre- 
sents the transactions of the strabismus symposium held at the University of 
Iowa under the management of Dr. James H. Allen. Represented at this sym- 
posium were this country’s foremost authorities on the subject, and the volume, 
as such, is the only available single source of the present day concepts of their 
contributions. 

In the introduction, Dr. Allen points out that there have emerged from various 
institutions widely different views on the cause and treatment of strabismus, which 
have led to confusion in the minds of the average ophthalmologist. The symposium 
had as its main purpose the clarification of some of these widely divergent views. 
The reader will doubt whether this purpose has been fulfilled, nor should any com- 
promise have been expected. The originators themselves will seldom retreat from 
a position which has been developed after a career of clinical study and research. 
The volume is all the more important because of this aspect. The paretic, mechanis- 
tic and innervational schools are still a long way apart, but here between two covers 
are the salient features which distinguish the groups. 


The first chapters deal so completely with the anatomy and physiology of the 
extraocular muscles that they can well serve as a textbook. Dr. Walter Fink’s deep 
interest and wide experience, both clinical and in research, make his chapter on 
anatomy a noteworthy contribution. Dr. Adler’s chapters on physiology and neu- 
rophysiology present the subject as masterfully as does his recent book. Dr. Ken- 
neth Swan, in his chapter on sensory physiology, gives the reader much up-to-date 
information, a portion of which is based on his original investigations. 

Dr. Hermann Burian presents chapters on normal and anomalous retinal cor- 
respondence, classification of ocular movements and etiology of heterophoria and 
heterotropia. Much of this material, again, is based on the author’s own researches 
and is brought together and integrated here in a much better fashion than could be 
found if the reader were to consult the original articles. 

The greater part of the volume is given over to clinical myology. Dr. Richard 
G. Scobee presents the case for the mechanistic school, to which he has recently 
given so much impetus. His chapters deal with the etiology of heterotropia and 
heterophoria, an evaluation of the phorias and the question of which muscle should 
be attacked in tropia surgery. Original material, previously published, is reviewed, 
with especial emphasis on anatomic muscle anomalies and the forced duction tests. 

Dr. George Guibor’s chapters deal with the clinical application of neurology, 
some uses of ophthalmic prisms and the use of atropine in the treatment of motor 
defects. To anyone familiar with the author’s previous works, these chapters sum- 
marize well his concepts on the subjects from the viewpoint of neurogenic etiology. 
Except for the chapter on neurology, the writings of Dr. Guibor are not theoretical 
but give the author’s definite routine in the handling of problems involving the use 
of ophthalmic prisms and therapy with atropine. Each chapter has a concise 
summary. 

Dr. Harold Brown, as the representative of the Duane-White paretic school, 
presents three excellent chapters, dealing with the congenital structural muscle 
anomalies, the screen cover test and surgery of the oblique muscles. These chapters 
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are beautifully illustrated and contain material on some of the more unusual muscle 
disorders that could be compiled only by someone with vast experience in this field. 
In addition, Dr. Brown presents a new syndrome which he calls the “superior 
oblique tendon sheath syndrome.” 

Dr. Frank D. Costenbader presents three chapters, two on the management of 
strabismus, convergent and divergent, and the third on the factors in the cure of 
squint. These chapters alone would warrant the publication of this volume, for they 
clearly portray a rational, down-to-earth policy in the management of strabismus 
which comes nearest to being a middle-of-the-road course—middle-of-the-road not 
with respect to being compromising but with respect to assigning importance to fac- 
tors where importance is due. Perhaps the reviewer is a bit prejudiced because he 
holds similar views, but no one interested in ocular myology can refrain from being 
partial to one viewpoint when given a choice of several. 

Dr. C. S. O’Brien has written a chapter on the surgical management of con- 
vergent strabismus and, in collaboration with Dr. O. S. Lee, another of the surgical 
management of concomitant divergent strabismus. These chapters deal with sur- 
gical technic and presentation of data from collected cases. They try to do the 
impossible, that is, give the student a precise rule of how many millimeters of reces- 
sion or resection are required to correct a strabismus of a certain number of degrees. 

Mentioned last, only because of his role as moderator and correlator of what has 
gone before, is Dr. Walter Lancaster. Dr. Lancaster has written in a rather con- 
versational style three chapters which present his views, well tempered, on terminol- 
ogy, classification and measurement of ocular deviation. He pleads for more 
consistent and meaningful terminology in our ophthalmic literature and for a more 
basic and well-thought-out approach to the problems of ocular deviations, whether 
latent or manifest. The ophthalmologist only casually interested in muscle prob- 
lems would do well to read Dr. Lancaster’s chapters first, and then read them again 
last. 

A small section at the conclusion of this volume is given over to questions from 
registrants at the symposium and answers from the participating authorities. 

Dr. Allen has accomplished a pioneering project in arranging and organizing 
this symposium and its printed sequel. All ophthalmologists seriously interested 
in problems of ocular motility will find this volume much of thought-provoking 
interest. Only the basic science sections should be recommended to the student, 
for the conflicting opinions presented in the clinical sections have not been edited 
to conform to any one school of thought. Had the editor done this, much of the 
value of the presentations would have been lost. The reader should find here as 
much stimulation as has appeared in the literature at least since the first revision 
of Worth’s text by Chavasse. 


A Guide to Ophthalmic Photography and Its Applications in Teaching. By 
Margaret Markham, B.A., B.P.A. Price, not given. Pp. 110, with 17 illustra- 
tions. Post-Graduate Medical School of the New York University—Bellevue 
Medical Center, New York, 1951. 


Most ophthalmologists would like to enhance the value of their clinical records 
by taking photographs, but few have enough technical knowledge of photography to 
establish a practical system for their offices. This guide to ophthalmic photography, 
prepared by the staff photographer of the Ophthalmological Foundation, should 
therefore be popular. The author reviews in an elementary manner various types 
of cameras, shutters, lenses, etc. The ophthalmologist will find useful information 
in the chapter on illumination and the judging of exposures but will find little to 
interest him in the technical details of developing and printing. The sections on 
copying, slide preparation and principles of projection will be of interest to all phy- 
sicians who present papers before medical societies. 
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Therapeutique Chirurgicale Ophthalmologique. By C. Duverger, Professeur de 
Clinique ophtalmologique ; E. Velter, Professeur de Clinique ophtalmologique 
a la Faculte de Paris, and P. Bregeat, Ophtalmologiste des Hopitaux de Paris. 
Second edition. Price, 3,000 francs (about $8.70). Pp. 464, with 62 figures 
and 44 illustrations in black and in color. Masson & Cie, 120 Boulevard 
Saint-Germain, Paris, 1950. 


The second edition of this excellent textbook on ocular surgery comes after a 
lapse of twenty-five years. The changes which have been made in this volume 
reflect the many important changes in technique developed during this period, such 
as intraocular cataract extraction, operations for detachment of retina and corneal 
transplantation. 

The illustrations are superb, the majority being in color. One wonders how 
it is possible to produce a volume of this character at such a modest price. For 
those who read French, the book is recommended as an excellent text, and for 
those who do not, the value of the illustrations is sufficient to recommend the book 
highly. 


The American Illustrated Medical Dictionary. Twenty-Second Edition. W. A. 
Newman Dorland, A.M., M.D., F.A.C.S. Price, $10. Pp. 1,736, with 720 
illustrations, including 48 plates. W. B. Saunders Company, 218 W. Wash- 
ington Sq., Philadelphia 5, and 7 Grape St., Shaftesbury Ave., London, W.C. 
2, 1951. 


The 22d edition of this well-known medical dictionary celebrates the semi- 
centennial of its appearance. Several new features have been included. A pre- 
liminary of the “Fundamentals of Medical Etymology” will be found useful for 
those interested in the derivation of medical terms, and the table of modern drugs 
and dosages, compiled by Dr. Austin Smith, Editor of The Journal of the 
American Medical Association, lists drugs according to their therapeutic purpose 
or effect. This should constitute a convenient source of reference. 

There are a few omissions in the field of ophthalmology which should be 
included to bring the book up-to-date, such as retrolental fibroplasia, and there is 
no reference to the collagen diseases. The general excellence of the previous edi- 
tions has been maintained, however. 


A Textbook of Medicine. Eighth Edition. Editors: Russell L. Cecil, M.D., 
Sc.D., and Robert F. Loeb, M.D. Associate Editors: Alexander B. Gutman, 
M.D.; Walsh McDermott, M.D.; Harold G. Wolff, M.D. Price, $12. Pp. 
1,627, with 204 figures and 40 tables. W. B. Saunders Company, 218 W. 
Washington Sq., Philadelphia 5, 1951. 


The original purpose of this text is to encompass in a single volume an authori- 
tative discussion of the diseases which comprise internal medicine. For this pur- 
pose, 168 outstanding physicians have contributed. It is hard to imagine a more 
illustrious group of names in any one volume. Considerable new material has been 
introduced since the previous edition, but of even greater interest is the fact that 
the book has been shortened by 136 pages without sacrificing any of its important 
material, indicating that the manuscripts have been very carefully edited. In this 
edition Dr. Cecil has had associated with him Dr. Robert F. Loeb as co-editor. 
The different sections may vary somewhat in methods of approach, but the general 
standard of excellence is maintained throughout, and all of the references given at 
the end of each section bring the subject material up to the last minute. It is 
probably one of the best reference books on general medical topics in existence. 
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and Equally Effective 


Clinical studies have demonstrated that the therapeutic activity of 
Cortone* is similar whether administered parenterally or orally. 
Dosage requirements are approximately the same, and the two routes 
of administration may be used interchangeably or additively at any 
time during treatment. 


Although the manufacture of Cortone—probably the most intricate 

and lengthy synthesis ever undertaken—has imposed unprecedented 

difficulties, every effort is being made to increase production and, 

in the meantime, to achieve an equitable nationai distribution of 

this vital drug. 
Literature on Request 


Key to a New Era in Medical Science *CORTONE is the 
® trade-mark of Merck & Co., Inc. 
i OW) for its brand of cortisone. 


ACETATE 
COUNCIL ACCEPTED 
(CORTISONE Acetate Merck) 


(11-Dehydro-17-hyd 


acetate) 
7 


MERCK & CoO., Inc. 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 
In Canada: MERCK & CO. Limited - Montreal 
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NOW AVAILABLE THE NEW 


LARGE BERENS PRISM BARS 


WITH PRISMS 28x30 MM. SQUARE 
BAR 45 CM. LONG 


VERTICAL 
No. LB-14 
1-2-3-4-5-6-8-10-12 
14-16-18-20-25 Diopter 
Price $35.00 


ALSO THE REGULAR BARS 
No. B-14 Prism 
Values Same as LB-14 
Price $27.50 
No. B-10 
Y-1-14-2-3-4-5 
6-8-10 Diopter 
Price $16.50 


Prism 


HORIZONTAL 
No. LB-15 
1-2-4-6-8-10-12-14-16-18 
20-25-30-35-40 Diopter 


Price $35.00 
WITH PRISMS 17x30 MM. 


No. B-15 Prism 
Values Same as No. LB-15 
Price $27.50 


No. B-5 Pocket Bar 
Prisms 3-5-10-15-20 


Price $11.00 
Red-Pocket Bar 


Price $12.00 


No. B-5R 
For 


AVAILABLE AT YOUR SUPPLIER 
MANUFACTURED BY 


4920 N. Lawrence ST. R. O. GULDEN 20, Pa 


NO. B-15 


Artificial Eyes 


High Pressure Molded 
All-Plastic Irisbs 
Anatomically Correct 


Custom... Stock ... Selections 


Requests for literature and informa- 
tion are cordially invited. 


[ Hide Hoar Cys 


jicture taken w 
on_ the lenses 
a Low 


up 
to as much as 95 tng, he yet increases light 
transmission. 


Complete Your Professional Service By Adding 
The Best in Sight 
MAY-0-LITE 


Lew Reflection Coating 


person has _ his 
asses, ever notice the nS 
ghost 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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O2 € REFRACTING UNIT 


... the Ultimate in 


COMFORT « CONVENIENCE APPEARANCE 


Your own ease and assurance in performing 
a refraction encourages your patient to relax, 
thus helping to assure the accuracy of your 
prescription. With the Deluxe Unit the entire 
refracting routine can be performed without 
moving the patient— which means the utmost 
in comfort for the patient and convenience for 
the doctor. It is available 
in your choice of colors— 
grained mahogany or wal- 
nut, ivory-tan, white, green 
or gray. The Deluxe Unit is 
an impressive asset in any 
office and builds prestige 
in your practice. Ask your 
AO representative for fur- 
ther information on the De- 
luxe Refracting Unit today. 


@ independent adjustment of arms, 
back and headrest to accommodate 
any patient. Separate footrest for 
children. 


@ Chair has an airfoam rubber cush- 
ion upholstered in genuine leather 
for patient comfort. 


@ Sealed hydraulic system permits 
cleaner and easier installation. 


There is no oil to handle at any 
time. 


@ Smart, professional styling creates 


in patients the all-important confi- 
dence in services well rendered. 


American Optical 
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PRECISION. ‘COSMET 


OM We. 
P.O. Box 146, 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide 
in your Practice— 


A.M. A. Archives of DERMATOLOGY and SYPHILOLOGY 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, A. M. A. Archives of DERMATOLOGY and 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 


Well illustrated. 


Please Begin My Subscription to M. A. Archives of 
DERMATOLOGY and SY HILOLOGY with the Next Issue, 


Ably edited. 


$12.00 YEARLY 
$13.50 FOREIGN $12.40 CANADIAN 
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urpose the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 
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DISPENSING CABINET 


@ HOLDS 120 FRAMES OR MOUNTINGS 

@ EACH FRAME STANDS ON ITS OWN RACK 

@ ELIMINATES DISORDERLY ARRAY OF SAMPLES 
@ OCCUPIES A MINIMUM AMOUNT OF SPACE 


@ AN IMPRESSIVE SAMPLE DISPLAY 
PLAINLY VISIBLE TO THE PATIENT 


THE EFFICIENCY 
FITTING CABINET is 35” 
high, 25” wide, 18” deep, 
and is hand - rubbed to a 
beautitul walnut finish. With 
4 drawers containing 30 
mounts each, to hold any 
size zylonite or rimless 
frame, ample space is finally 
achieved for all needs. 


OPTICAL CABINET CO. 
BOX 673, BABYLON, KY. 


Don’t give your patient an ordinary eye patch. Prescribe the 


*“ADJUSTO” 
Eye Shield 
AMBLYOPIA EXANOPSIA — Will not interfere with lid 


movement. 
CORNEAL ULCER—Will admit air through shield. 
INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. 
The “ADJUSTO” is the only shield with a flexible frame 
that conforms to the facial contours, and expanding pleats 
adjustable to the eye dressing, without applying pressure. 
it is the only eye shield made which can be moulded 
around the lens of eye glasses with simple ease. The 
“ADJUSTO” can be boiled or autoclaved for sterilizing, 
er can be washed with soop and water and the pleats will 
Available at all leading Drug, Surgical 
and Optical stores. Retails at 50c. 
ADJUSTO EYE SHIELD COMPANY 
1060 Lexington Avenue, New York 21, New York 


Elementary, 


DR. WATSON 


Modern surgery is far from elemen- 
tary. We have come a long way since 
the days of “whiskey” anesthesia. 


The advance in instruments, too, is 
just as marked—as marked as their dif- 
ference in quality today. We know this 
disparity as few others do, as attested 
by the many surgeons who repeatedly 
purchase their equipment and instru- 
ments here. 


You will remember QUALITY— 
long after you have forgotten PRICE! 


COCHRANE PHYSICIANS’ SUPPLIES, Inc. 


133 EAST 58th STREET NEW YORK 22. NY. 
PHONE—Plaza 3-5533, 3-5534, 3-5491 
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James F. Best, L.W. McHegh, 
Pres. Sec’ y-Treas. 


FROM 


Pp R a8 G R ESs CLEMENT CLARKE 


LONDON 


| 8 3 7 Wheatstone Stereoscope 


1903 Worth’s Amblyoscope 


1913 Ettles Synoptophore 


1939) Moorfields Synoptophore 


STANDARD INSTRUMENT 
INCLUDING TRANSFORMER 


16, WIGMORE STREET, LONDON, W.1., ENGLAND 
Cables / larke, London. Telephone : Langham 2242 
IN ASSOCIATION WITH ALLIED INSTRUMENT MANUFACTURERS LTD., OF LONDON 


% Some of the instruments in the Clement Clarke range : 


NEW PROJECTION NEW MADDOX HANDFRAME DUOCHROME LETTER TEST 
PERIMETER Saar MADDOX WING TEST FOVEOSCOPE 

NEW PATTERN SLIT 

PRACTITIONER'S CHEIROSCOPE REMY SEPARATOR AIMARK OPHTHALMOSCOPE 


AND HOME MODEL CHEIROSCOPE PIGEON CANTONNETSTEREOSCOPE ISHIHARA COLOUR TEST 
VARIABLE PRISM STEREOSCOPE WORTH 4-DOT TEST NEW HAND OPERATING LAMP 
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AND NOW 


CA cXNew Grip on Problems 
of Industrial CMedicine 


THROUGH A Journal Designed For Your Interests 


A.M.A. Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL 


MEDICINE 


Edited by men of outstanding reputation in the fields 
of industrial health and preventive industrial hygiene: 
Prof. Philip Drinker, Boston, Chief Editor; Robert 
Kehoe, M.D., Cincinnati; James Sterner, M.D., 
Rochester, N. Y.; Frank Patty, Detroit, Mich.; 
Theodore Hatch, Pittsburgh; Frank Princi, M.D., 
Cincinnati; Fenn E. Poole, M.D., Glendale, Calif.; 
William A. Sawyer, Rochester, N. Y. 


Covering the research and ‘field aspects of industrial 
hygiene and the clinical and medical aspects of occupa- 
tional industrial health programs. 


Merging the best features of Occupational Medicine 
and The Journal of Industrial Hygiene and Toxicology. 


Integrated closely with the activities of the Council 
of Industrial Health of the A. M. A. and the American 
Industrial Hygiene Association. 


A Better and More Useful Journal of Industrial Medicine! 


Such is the result which the Editorial Board of A. M. A. 
Archives of INDUSTRIAL HYGIENE and OCCUPA- 
TIONAL MEDICINE has by 

publications. 


To the thousands of physicians who are directly or indi- 
rectly concerned today with medicine in industry, the new 
joureal will —_ reports of the continuing and important 
developments in field, with ee articles covering prob- 
lems and day to _ experiences of physicians in industry; an 
excellent abstracting service similar to that carried in the 
Journal of Industrial Hygiene and Toxicology; additional 
foreign journal abstracting; reviews. 


Whether servicing industrial firms, attending employees, 
applying to general practice some of the findings “ industrial 
medicine, or merely watching this expanding field, you will 
want to receive this vital new periodical. 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street, Chicago 10 


Enter my subscription to A. M. A. Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL MEDICINE to start with 
the next issue. Per year, $8.00 in U. S. (Canadian, $8.40; Foreign, $9.00). 
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Allen Qunied 
WMuacle Cone Implant 


This implant was developed by James H. Allen, 
M. D. and Mr. Lee Allen of Tulane University. 
It is a tunneled hemispherical muscle cone im- 
plant covered completely by conjunctival tissue. 
Difficulties encountered with partially covered 
types are thus eliminated. The implant is designed 
to transmit quick and adequate movement to the 
prosthetic eye without direct contact between 
implant and prosthesis. The prosthesis has a flat 
back with a thin lip extending nasally to fit be- 
hind the caruncle and around the edge of the im- 
plant. Results with this implant over a large 
number of cases have been excellent. Normal 
eyelid contours are restored and movement of 
the prosthesis is very satisfactory. Benson arti- 
ficial eye fitters are experienced in fitting the 
flat backed prosthesis to this fine implant. 


We offer a complete service in artificial eyes 
Z implant and special visual aids! 


plastic eye 


MAIN OFFICE AND LABORATORY © MINNEAPOLIS, MINN. 


Branch Laboratories in Principal Cities of Upper Midwest 
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How the ‘Paredrine Technique’ 
in refraction saves the physician time and trouble 


Ophthalmic Solution 
Paredrine Hydrobromide 1% 


Advantages: 


1. requires only a minimum number of instillations 

2. helps achieve rapid cycloplegia 

3. permits accurate refraction 

4. assures a quick return of accommodation 

The ‘Paredrine Technique’ in refraction saves the physician time and trouble 
and spares the patient prolonged visual disability. In the words of Harrison', 
it “has the advantage of maximum action with minimum duration.” 

With children, the whole procedure can be carried out at the office; and 

the greatly reduced amount of atropine required for satisfactory cycloplegia 
lessens the probability of toxic side effects. 


Smith, Kline & French Laboratories, Phila. 


1. Harrison, W.J.: Ocular Therapeutics, Springfield, Ill., 
Charles C Thomas. 


‘Paredrine’ T.M. Reg. U.S. Pat. Off. 
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Onepiece Double Duty Lenses 
With a True Focus Polish 


When you have to stop and look for the 
tint you want, it’s sometimes simpler not to 
when it’s Ultex K bifocals you're specifying, 
a check mark or two added to the original 
Rx will do the trick. 

K’s come in clear, in two shades of Kro- 
matone pink, and with a choice of three 
Chromat green sun glass tints. Full pre- 
scription protection is your patient's at the 
stroke of your pen. 


There are 
80 m/m K blanks, too, 
for large eye sizes. 


uttex K Birocats 
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SEX EDUCATION 


BOOKLETS 


@ FOR YOUNG PEOPLE 
Parents will find the help they are seeking In this modern 
series of pamphlets by Dr. Thurman B. Rice. Being a physician, 
biologist and teacher, as well as the father of a family, Dr. Rice 
is — equipped to deal with this difficult subject properly and 
helpfully. 


THOSE FIRST SEX QUES- 
TIONS 


For the parents of very young 
children. Answers to the 
groping questions of the lit- 
tlest ones. 40 pages. 25 cents. 


THE STORY OF LIFE 

For boys and girls ten years 
of age, telling them how the 
young come to plants and 
human parents. 36 pages. 
cents. 


SEX FOR THE PRE- 


SCHOO 


By and Katherine 


HOW LIFE GOES ON 

For girls of high school age. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents. 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


THE AGE OF ROMANCE 


For young men and women, 
dealing with the problem as 
a unit for both sexes. 44 
Pages. 25 cents. 


25¢ each 
Set of five in 
file case, $1.00 


@ FOR ADULT READING 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages. 
Read. 12 pages. 15 cents. 15 cents. 


SEX EDUCATION FOR THE TEN 
YEAR OLD 
By Marjorie Bolles. 12 pages. 15 
cents. 


SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages. 
Set of 5 titles as above, 50 cents 
GETTING READY FOR MARRIED LIFE 
 & Howard Dittrick, 29 pages. 
cen 


SEX EDUCATION FOR THE ADO- 
LESCENT 


By George W. i and Carney 
Landis. 20 pages. cents. 

THE FACTS ABOUT ft 
Also By Audrey McKeever. To be read by 
parents or children. 16 pages. 15 cents. 
ANSWERS TO QUESTIONS 
ON MENSTRUA 

By Margaret Done 8 pages. 15 cents. 


HELP FOR CHILDLESS COUPLES 
Quantity prices By J. D. Wassersug. 6 pages. 15 cents. 
ted on request 
= THE WORD YOU CAN'T SAY (MAS- 
TURBATION) 


By Hannah Lees. 8 pages. 15 cents, 


QMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, ill. 
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ITIS* attack is 
at its height! Millions of 
people are buying sunglasses. Many are 
reliable refractionists’ patients who 
wouldn’t think of 10c store white lenses. 
Here is a fertile field for patient educa- 
tion, which begins in the refracting room 
or over the dispensing table. 
Sport Shade Soft-Lites, like regular 
Soft-Lite Lenses, absorb the visible light 
rays—which is the glare that causes loss 
in normal eye sensitivity. Sport Shade is 


the Soft-Lite dark shade for outdoor 
wear, but it does not distort images or 
colors. Made up on prescription, Sport 
Shade Soft-Lites can serve as an emer- 
gency second pair. 


“Some eyes can take it—some cannot!”’ 
Driving, or other activities requiring 
sharp vision, is dangerous enough with- 
out patients being handicapped by 
GOGGLE-ITIS*. Make sure they are 
not victims of “‘fuzzy vision’”’ lens imper- 
fections — recommend prescription 
ground Soft-Lite! 


*GOGGLE-ITIS...effects of wear- 
ing inferior pressed or coquille lenses. 


Make the SEE test 


with Soft-Lite 
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so “TRUE TO LIFE” 


PLASTIC AND GLASS 


ARTIFICIAL HUMAN EYES EXCLUSIVELY 


Made in Our Own Laboratory 


Conia and Pleasing Cosmetic Appearance Guaranteed. 
@ Eyes also fitted from stock by experts. Plastic or 


glass selections sent on memorandum. Implants 


and Plastic Conformers in Stock. 
@ Referred cases carefully attended. 


FRIED & KOHLER, INC. 


665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. Tel. Eldorado 5-1970 


“Over Fifty Years devoted to pleasing particular people.” 
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COMPARABLE. 


“LEADING LADY” 
Be 
Looks smart and is smart Be 


his combination zy! and metal frame 


earer’s viewpoint and yours as a fitter. 


$ the finest... both from the 


trial order will convinee you 


f the superior features of Art-Brow 


FOR MEN: ART-BROW 


ownsman available in 


AC x BE BRIDGE 


@ Demi-amber \ 41x34 18-20-22 
Briartone 
@ Royal Blue 43 x 36 18-20-22- i 
Burgundy 
@ Pink Crystal 45x 38 18-20-22-24 
@ Bive Pastel 
Taffy 47 x 40 20-22-24 
@ Pink Pastel 


TEMPLES— 3%, 4, 42 


CHICAGO, PHILADELPHIA 
Canadian Distributor: IMPERIAL OPTICAL CO., LTD., Toronto, Canada 
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OPTICAL COMPANY, ROCHESTER 6, N.Y. 


eo-Synephrine hydrochloride, @ well tolerated, reliable vaso-— 
constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: 1/8% solution. 
For rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 
For prompt and short acting mydriasis virtually free from 


Preoperative Use: 2.5% solution and 10% solution. 


For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% emu 
For freeing recentiy formed posterior 
synechiae as well as for prevention 
of synechiae formation in uveitis — 


(with atropine). | a 


For the provesdiive HYDROCHLORIDE 
as well as for the shadow test. - Brand of 
Phenylephrine hydrochloride 


New 13,°N. Wiepsor, Onr. 
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